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^al^jll aUil 


: Introduction 4-s-Jia 

L-Jjbalill Cj^Jjl j (4_ic.b|_j]| aJjill 4 joUJ^I CllljjS-<i]| a..W,uVt j ab^ill j Cllbill j 4jjiJI JlatJ 
(JjSJlII (Jilstltll j (_bablill jA till: JSbba a^Al j ^-aixJI (JaiuJI (jb AlblAll Jjidl 

^Jc. j .lia. ( _ s £.jjj -ijii La-a 4jti.b]| <^JUt-a]| (jjl^la ^-Ijial J (J^bball lillll -kilm >_il.^J 

a.ibj (jVt <alij ^klbbl (jl LaJjgi tJjlj^ill lillil a-l-t^-ll SjIjVI ^3 <Lal.ilaua (jjuoii 

el..W.lH a-ibj (jc. *ba^.bill aljbtll ^ja a-lHjlAll dlb^.1^11 4-Ja».\l 4 ^.Loia 1I a-l^j ^3 <ac.|j|_jll (_).ij^alTk.all 
<_]£bba 4ic. ^-aVI tAjjb-ajSJI a-lajoiVI (JbaxlLoil ^3 4_bl_jbic. j a^bj (_gbl i_5^ ba-a ^jlSjuill 

l-lii 4_ijill AjjjjVI a-Wa^l Aibial .lie. j.j^ajk.11 V Jb-bl (J-Ujoi . f- 1 j a ball j 4_ijiJI ^ a-li-lc. 

Jjblaj J Cljjbll (jji$\C. tdlljiill £-bkjl (jjjjla (jc. ^buoiil dljjl (j-a ^joiS bjJa£ j|_jgbjlb (_]£bball l _jsax.A 
a ball 1 (_j-a ^joiS (JjqJu (jl (jS^all (j-a 4jl baS Kil_^JI dj_jlil ba bjjblM 

V ClljjVI JSbbal Aabia^b . 4_d_j^JI j <i^Jajaill a ball j 4jjill Cll_j]j 1 _UjuiJ ba-a I j ^^Jajoi]l 

ajjj^a.i ’a_)jJub-a dlJJJ 4j_pll (_g.ll <_al^-axll ^jAll (jl t_fij^_)*-all j^a3 . ^jAll (_JSbba (__}laxj (j^ 

(j^al_^. <_a!lbii.'i j a-bboill CllbjiilSil Ixii ^jalalVI J -li-libl j ^jjjoillbll ^libalS “bulb JJC. (JISjIuI 
(_gC.JlJjail (_£bll ^aS?l t^LiC-ljjll (J^i-sab^-all ^bj| 4alS (j^s iajj a-lAjoiVI aJl^J (_gJbbl (j^ull (jl baS t<jjill 
a-XajgiVI Jbax!Loil (j<s (JaVsliII alxall j -ibuaill j dlbiill j (_gjbl<u£]l L_uSjlll 4ijjt-a 

.A^jIjulII ^)j-abxll (j^s (Jjj^al^-all <^.1^. jX-a (—ImblL baJ 4-bb_l^.; < \ll 

Jjjj (jb <^La ajj^)jJal A-nb a-l^. aI j abfall j Cllbull j <jjill (J^ilaJj (^iA 3 1 _b^aJ t_jbS ^I^C-I jjl 

<jA*-all ^)j^abjLll ^bb^ 3 (j^ <_)b£]l bjja. 1 4...)x.yjsa j Ajxajj^i j AiiSJ jjjljlaj b_^jbi-a 

.cjbill J bijlll (_gi ^)j^ab*Al (_gball jjSljlll (^11 Ailiia'^b bal^JI 

i 

babtll <*jbll AjjjjoiII ^)jbi-all ^3 (Jjl^lill (j^s “bc-j^-a JjS (j^s t_jb^ll IjlA Jc.1 .13 j 

JU^all liA ^ (jjj^ali-all (_u-u._1 (j^ (ja^ j 4_m_nlall ^jl^all dlj^_i ajbl — 4jC.I_^jll <xal*JI Cj^soll 

. (jAin-all j (jili.bll j (jxalai-all j t_j!}LlaH (_g-alc. ^=^a t_jbSll I^A (j_J^J 

babbl Ajj^.,11 4j ^jSu (_gill Jj^l i—lb£JI jA a.WaVI j abi*ll j Cllbill j <jjill (3^1>b t_jb£ (jl 

— ‘^-} c ’1a> 1^ '^bxll CIjI jjkjll babbl 4jbgJI (jl bale, cjl^-all IliA ^3 <^C.|j_jll 4_Lal*JI dlIjjkjll 

Igjba-li. alllj. ; n"wall abA ^aJlii j .Ajj^yoill dlblaab^-all ^..uajk ^3 4xj )yi j_^ili-a 16 b^l 4..)»,iJail ^jlj^ll 

a^bj (jj^ aJLajoiVI j>a ^.Wall A^.bn^.1 dlbiill ablaC.1 u.a..1g..i lilli j (jj^llbail bil^-a A_a__jllll (J^bli Jb^- 4 ^ 
t^alc. (JSjlol 'bull dlbj^a (_gic. 4bjal-ik.aH (Jjj^al^-ail (_l,^aal 4^C.jj j 4j^.blil ^ b>»J ba^ (jb-^aj jl 

•L3^J^' lJj blj 
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Nutrient Elements in Soil j j^aUxll 

o-liaia Civile, lij 4 j 3 dl^a-j jjjjSilll -iit-a £-aia-a Lajj j i jAij ^^jll 4JaLoiillj AjjjII t-lljuu3 

AjjjJI jjlj JjUa.'uiH IIa jj-a i Lliax'j j!i£l lfrj£3 j (jjl£ (_£I ^ Cil.lskj ^^jll CIl^Ic. lilllj A^iiioi 

CllljjS-a <*Jjl (j-« (jjjSllJ <_J£joU jlj-all (j-a A.C.j-a.rk-a ^A <_Jj 4jkijLaJla o^.lj o-lLa dluu] 

: JxniG (Principal components of soil) 
(jJa tdiLo cJ-aj c jU^.1 t^-j^ask jj-a <—alljj j 4 jjj 1I diljjS-a ^a! : Solid component c.iWall (jjLaJl 

. 4-jjkJiiC. a .lLa j 

jj^aUaJI 4li\iy CjUill j-ail jA j Jjia-ail) : Liquid component JjLuJI Oji-dl 


. djlaill jjJliJ Igllikljl j AjjljliJI 


j jjiaJI (j aiiH] ^-a jA a Ij^JI) • Gaseous component 


.“Laic. ala^kl J l—lliill j-aj ^Ic. (Jj&xli (_gjL*JI Jsliill JajkOj jiiaj 

f-L j jjia. jj-a a^ 2 kj-aJI aa=A) cjljjl£JI qc. :Biological component <>^1 

^Uaill j AjjjII CllljjS-a ( 1 ) JSjJall (jjjj j ^3 J 



AjjoI] ^Uaail j AjjjJI UjUjLa (1) JiuJI 

:Soil fertility Ajpl 4j$^ai .1 

^»Laj| j lAj-ail “Laj^UI AjjljliJI Cllljllill Jjjjj ^ic. "&jSk j i^Ia qC. AjjjJ) <Jj>k^a~k ^)J*J 

ajjlill AjjjII (_^A 4.,ik^a-TkH AjjjII j . Jjj>k^a,jk^.ll aj-B £-a Jjaljlx eUaC.1 j Igjlia* ajj-i 

jj-a (_g4lJa j t<jjljla i_u.aL dlliiil aAky ALlill jj-a Cjlaill ClllikLili.1 <_]£ 

^aj] UJjaiiLa (_gj'i^k .a j j jtlaj j i ^j-ajil 4.Jra..n-a^ jl A-alajill jl_j-all 

. IAjIuLi il j 

:Soil formation and development UjjiaS j 4jpl .2 

'4).Tkk-<a.ll ^1c. Jjjj J <)1^C.) AjjIiaaS j AjjljjjS CllLlLaxJ 

yj i^\ a^au^all 4. ; n.n.H (_J-aljJ«JI j J jUa-a^l Clilaj Cluaw l-a 

















dlluCa»lL&]| lau LuS l-lu tAdls-a ^<aljC. j Culd^a ^11 ^I allall ^..adi ^^lill 4_aulill Sclall 

LCala^J CllLnjJu'il J t— llliJall ^Hu Cll.pi. 4j_j=Cl]| AuLaC. ^ idjlCuS jj-s t ,-ill ^Jc. ^jllutllj 4.Ja..Ujj.ill 


o tAuj-lx-all Cl 




jii£| 4_jjjCaC. A jl Ia1jl.1I 4.4 Jail (_g_j^la dua. (Jjlil olajuAll dllflJa.il (JSdlu dl3_jll jj^a 

jjj£li ^2) (Jddll (j±u j . I o-ilaJI 4uC1a3 C JjsVI la I tdllul! jjlla. ^C-ll AualS 4pkj.}j 4.4),aC. ^.u-aj j 


Ijj-ajll J_2J-a £-a |»VI jj,T>.j.^all ^j-a jjliic.1 <Jjlill 



(j^jll jj>a j»Sll ijij^ll (j^ Jjldfrl 4 jjj 1 I OJ^ ( 2 ) JSCull 


:Soil mineralogical composition AjjjIL Luluall fjail ^iicidl dl^lill ^Al .3 

.Ajjlll Aldciall dljlill ^Cbl (l) JjJiaJI jjjjj 
4jjil5 dLall fjaJl AlSdall dl)iill jjAi (1) JjJLi. 




(jjauall 

dl&ualj^ll 

Ludjlll 

4uJjl (jJl«-a 

. bja-jl diLuiIl J t AjjViH tc_iL-a 

SiO 

2 


AdJjad JUC. (jjia]! j AdjIdiJI j^-aUxilj Ajjall -laJ Jajajj!Lo s-^JaJ tc—lL-a 

ddxlLc 

CjjjLujjdAj£ 

• ^ ^^CuuA 1_J ^_1^1 

4AxHa 

ILla 

• ^J[^Q ‘ 11 \\ * ^ n ^ ^ ^ a 

Ca 5 (P0 4 ) 3 (F,Cl,0H) 

Cm jbi 



Aj^JU (jl\jLA 

ljli^.1 J J.1nO<a C^jljjd]l (Jjla c^iUJI (JjJaliAll 

CaCO 

3 

dlLuJlS 


Ca-Mg(C0 3 ) 2 


. ^jljjAil JauujjilA tAildkJl (djiai-iaH .Ad^j 

CaSO 2H 0 

4 2 

LH 4 ^ 

.Ajjiill <jjj]j ^^Ac. *dj^ 6 dJ,w\l jAx-^xa 

Fe O xH O 

2 3 2 

jjjjisi 

.ed-laHa A-iC. \ u CllLoldidlujl IgJ j 4 _UuuJIj (jdla-a ^a! 

J4jLLo 

,jjUu 
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:Methods of soil fertility evaluation Ajpl A^uaa .4 

Laj AjjLII aJjSl] 4j_iLall ^u^.irC'j (jSxj 

. (^J_ya ^j^aaj jl (_s^^ l —LS^" CK 3 ' 9 '' 1 " Lp 3 !^" jLaal — 

. (Ajjlll (J.1W1 ) AjjjII <jjLj J <u£ diljlii^.1 — 


. (Aj-li-a dllilJ Ljj£j £-jj) Cjljliii.1 — 

. (diLill ^r-i.>uS J-<sl£ ^j.l.Tk.'ill jlil ^.1 — 

. (Ajjlil ^jlic. AsLjal) ‘Lajjy_yall jjLloill jln?kl 

jj^al.ut.11 0 La : Essential plant nutrients cjLUl t-uSjj <J^Jj ^51! j^alitSl .5 

diLusSj CiLlJI Ig-sVv^j :Macronutrient elements AjjlJill j^aUx l l i^jVt AcjaxaH 

(jl Laic. cS ciujAll ‘Mg ^ jjjjw.^all cCa ^jjjoiIISII cK tPjjijjjall cN ciijj^l j l;.uaj 

NO 2 NO 3 " NH 4 + j^jjyill i _^A CjLlill Ig-L^ailaj AjjjII aLgJ AjjjjLM JliLLiVl 

• S0 4 cjjjj£ll cMg ^jj)ji-all cCa tK ^jjjoiLjjII cFFP0 4 HPO 3 jjLuijAII 

ALla diLiaSj diLull :Micronutrient elements (j j**si\ \ AojILxII jxolaJl jAajliill Ac. joy oi l 


tB ujJjA^ ‘Zn iilj)ll ‘Cu (jjoLa-ill iMn jjlxlall tFe j (jjAalL e.L>aJ) 

Ifrj^alaJ ^^all AjjjII ^ ^jju^al\ A-ljJbt-all Jj^alixil A^jJ^I JISjJuVI Lai .Cl jjl^ll (Mo ^ jjljJUjl joll 
tFe +++ Fe ++ <Mo0 4 ““ ' ‘Zn ++ <iLjll <Cu + Cu ^Ulll ^ CjLuII 


j_yaa.ll ^AJj^Sill j^ljjl) A.larvLLa jS^sj j .BO 3 UJJjA^ ‘Cl jjKII lMn +++ Mil j,}A*.\.all 
: (Bennett, 1996) ^JAll JLU. AaUJI cliUill (jLjjl (_gjx J^all J (_J^)j£ll Jj^aliall 

<2lyJ| CAaill Jjljji A^uui {jjuol\ j j^aUxll <jiasul AajjjSall jaS^HI (2) JjAy 


^ajoU jj S jbj 

4j1i£ 


AjjJxaII j^aUxll 

% 

^Lui ^1C- 

5-2 

2 > 

N 

^Lu) ^1C- 

0.5 - 0.2 

0.2 > 

P 

^Liai ^1C- 

5 - 1 

1 > 

K 

flu) ^1C- 

1 - 0.1 

0.1 > 

Ca 

^Lui ^1C- 

0.4-0.1 

0.1 > 

Mg 

^Lui ^1C- 

0.3-0.1 

0.1 > 

S 

^Lui ^1C- 

250-50 

50 > 

Fe 

tV&- 

20 < 

20-5 

5-3 

Cu 

300 < 

300 -20 

20- 10 

Mn 

100 < 

100-10 

10 > 

B 

0.5 < 

0.5-0.1 

0.1 > 

Mo 

2 < 

2 - 0.2 

0.2 > 

Cl 
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: Nitrogen (N) ‘AiJVl .1.5 


:The role of Nitrogen in plant dUUI cljjVl <-ijUaj .1.1.5 

J C_ll.lLU.lSJdill (jjjSj ^3 J (jijj^)JI Lg-la (jj£jj ^ull <lu*V I (jlaLaaVl (JJjSj ^3 (_la.lj — 

LaS t4_iaJI oCLail ^mlm^l (jjS-all jA j . ^aill CllLaJola j CllLajjjVl J CullLaL~n4.il j ^jjCaanll 

. ^jjiSnll A. iLa*J J * a 
.AujlaJI 4-iCjc-V | pljj (_Ja.li — 

. jjJ jSII Jim CuLlm^ I CuLflluba luaSjj ^ Ja.1] _ 

.Aujjjll (jlaLaa'i I L-L)Sjj ^3 Ja.li — 

. jjiaJI (jjjSj j jLull ^3 LaU Jji l—ulL - 
alA j J Culjiill Culijjl JSrnA AjjuII J^jia-a ^3 ^jla-ail AjSmJ La^aC. ClljjVl lajj — 

Culjull (jualmaLal (jj . ^jJI 1ja_j*]| ^JSII ell1 (j* % 2 - 1 (j* jJSl J^ .'.T~i ^ CuLijj'i 1 

J-La l^malmaLal i.. nm; j t(_ya4-v Call ^^Jua jj-Ii^JI ^iijl lie. JmaSl jA j £-^)m Cululll Ja 3 (j* 


e-Lul CllaJl illliS cClllnlll Jj 3 (j* CuLijlilSlI (jualmalal ^3 olLj c^^lnll Jarnjll ^3 4ulC.li]| 

(j* J4ul^ CuluJI Jail til^ai-a jma'ic. ClljjVI __>lixu Laj-aC. j .Cululll ^3 IujjCoxJI CuLijui'il 

. j*lll JiulaJI *l>Vl J] S^iill *I>VI 
JmaSl 4maL-aLal (jj£Li Cilia, t^lull Jau_jll <ma_j*a ^3 olluj (_^ualm->Lal L-UmJ Lalu 

L-UmJ j i luj4j ^4) ^»ijll lie- 1 sSjii J (_gmaaLaJl Jam_jll ^3 (_y*ail ii j JllaCLall Jam_jll ^3 


j ^ jj^jjuall J ^ jUmKlI Jim 4 -uluull 4 mala j CulljlllSll (_)ualmaLal ^3 ^_y a 9 ~l <maU-a'lial 
(JlLa 4 _l^mo*JI JAC- CllljjujVl L-aLal oCluj ^Jl Lalu t^ajJmlj_jAll Jlla AucLaVl 

lillJ j i J-ulLa.;S CllluS^a ^Jl jjCaJI 4 Jaail_jj ^__ya'La,aH ^.juj^aVl cJ^_J^- a tj_jlSll j Clu_)jSll j 


jjJj dljjV I (jA (_£ 1 t _)^almaLal (jl ^Jl ClllauV I i _yax.} JAmJ . jjCaJI ^3 1^-aSljj ^lal 

CllLaul jumj Lalu tdlljuill ^J^almalal Janj llLlaS ojjjmall ^j^almalal ^Ic. 

. ^I ^_^L-aLal (_gJc- Jpjfr! ^ Cllljuill ^_)^almaLal (jl (Jj>al 

:Forms of Nitrogen in soil ^ .2.1.5 


Cujj^l (ja % 2-1 J •(cSj^ 1 ^ (JlSml j ^j±*ja^\ j Clujull j dlljull^ ^gjCjuall dlj|jVl 

^allaumb (j^alsClmlfl ^jujj^sVI Lai ode. ^jJaLall f.Lall_J Clujlill j Cllljull (j^alaumJ j C^^JSII 


^J±*JA^\ j^aljlu ^jUmLj^all |»jia cl.ua ^jJmLj^ 2 l CjjjIS^ ^LjUmLjjJI Cjl_jmJ Jjla-a 


. J_jia-all ^Jl JSllil (juJall 


J*- 


LK“' 


1*11 
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djjl j ^jjSu.aH djjVI j)-a>-a jA j I^^ISII djjVI j-a %98 lJ5»~»n j (JjjlCojlII djjVI 
AjjjII djjVI (_^al^JjaLj tAfuAa-H j ^JIjaII^ &ja'ujj,aH j A.llrdall AjjjlCojlII oALall 

Cjjldll £-Xal) ^jJafl.11 dlAC-Luj-a 0 -a Ajjailia ^Isjl aIjjs AjOljJ ClJ jjSII (_ye a-a^J 
Ajjj.Cajt.ll ad-all Aildol (_£ Ajj .^»jjjj-aVl dlaLui ^11 ALal£j djjLM (J|jad3 ^^lII... t ^ j.mLuall 
p.Li^.'^l £3 Aj ocLajll aAA tAiiSAll f.Li^.'il JoLjj ^3 ocLaj Jj ^oj-a~>-all jjC.) A_^j\_UI 

j aU. jj»aj t—UuLj La-a IAjjISj j IaLLLo. f-liil AjjjII jAjt-aj-all djjVI till/l.gJju)l Jl AAj3a 1I 
oALall (_J-al£ till/lgJjuil Aic. JjjjlII lAA ^.fr.n .1 cdLull (_Jj 3 jjs jjaLdj-aLU Jlall djjVb CllSjjjs 
f-Li^LM ^Ljj.-nI dlSLa'nl AiaLjC-LM aAjAo. Jl AjjjII ^3 (Jjj^ll .loLjjll aAjC. j A^jlloll Ajjj.Cojt.il 

. AjAo. (jja djjV I ^Ijj j AjjjII ALsaII 

:Nitrogen deficiency symptoms on plant dLIll (J ls- djjVI oaH o^[^\ .3.1.5 

.ulill e-lj^.1 j!j9j-oI — 

. (AjAjj jj»aj) dj-aj j jjL (JjjjjLM (jjijJ — 

:Phosphorus (P) jji*-$ill .2.5 
:The role of Phosphorus in plant dLHI jjLjjill t_ijUaj .1.2.5 

Ajjjill (jCaLao-VI t_jj£jj ^ <_Ji.Aj La£ LLLill (_gjjjll (_JjLjuaIl l_u£jj ^ jjijajjill jj-o'ic. (_J^.Aj — 

. ^jLLjj jjjII (jjSll jjjjjjll aojj ^gjll DNA —RNA 

. djjAiAjjj^ll t-_ L/UlujiI AjIajlI AajLUl ATP — ADP AflUall a-UoC.1 ^3 jjA jjajuijail — 
LjjLaJI pH p3ali j i jjA^ll jjj£j j j-aj AjLaC. ^3 j LUdll ^Loiajl A-iLaC. ^3 JjA jjAjui jail 

.AjjLuII 


0jCoj AjLaC. jjAjlji jail jjjy dja. i jlAjV I J jjAJI 0 llljj j 0 jlCoaH AjLaC. jjL aijail jjjjj — 

j (_gjjjCo?>.H j-aiil (_Jia JtUb j dijjV I ^jjaL-d-al (j-a (_Jlaj AjjS j 3 o^Culj-a ^AC. AAjjIoj jLaiill 

. jLailll 0jAo.1i A. il-aC. ^3 ^JjljiJ 

• j-alll AjjAall f.jj^.'il ^1 A-ajAall a.Ij^.VI (j-a jjAjuijall (_Jajlj — 

:Forms of Phosphorus in soil 4 j>H1 ^ .2.2.5 


dldll ^ikdj ^aII jjajaijail jA j :Available Phosphorus sJla^U JjIIII j^jiuijill - 

6.5 (j-a Jsl pH A.tJt .3 Ajjill (Jc-laj t—L oi3lJ J^lll lAA Jy^jj jjIjj j ^>jCulj-a J^d Aj^oL-soj-al 


Ajljill jjC. AajIIIjII dlijjjall AjIjjA Jjd ^^jll j jjOkjjAj^ll AjIjCu IjSjJ AjjUll JjW.a jldj 
j-a JJ^I Aj-a 5 Ajo. 1 jI ^1 (jA ^j La-a IjljjA jlS^I A-ijlALJ j AjaLo .1 dlLaijS ^1 ^A^.tLall JJC-) 

Lai tAjjUlill dlijLJijall jLjA ^11 9 pH -51 ^-lajjl (_gj^.l A^^. j-a tdljjll jjajaijall 
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^Ja**a j|j£La (LaCC-lii) 8.5 — 7.5 -AUAI pH -51 (jjSLa Cilia j <Lrj_jjoi5l i_jji5l ^5la ^3 

f.Lia'lM ^kjia U^ 4Aaljj j <ia aja UIAj AjjCaJI 4j|j^)3l (J5A_a (j-a CllLnll ^jil9 4.)U <Ulaj 

(_^aialjaiJ .^tLa ^51 ^5lla5l jic. j^a aja (JjjaHj l^JaUli (_]5A-a j^a AiiSjJI 

olSLa-a] <Ujla-a£ ^kjlCjj..a5l Cl]li_jJjfLlJ ^j-a (8.5) pH -51 -laj'Jaa J_jia-aJ oCliUJ Jjlill j^jUu^A5| 

. 4_iJt_nla5l J_jia-a < aj|jia 

j o.il£U JA15I jjLxjsl) JaAj jA j :Inorganic Phosphorus - 

jii£ ^^giaLiial jjja_a J^Cli J ClltiliAl Aala jjjaj 1.1a Ij-u£ dlLj-a£j <Uji5l ^ ^)3jJJ J 1 " '.* ■‘At 
j Cllliill jjia ^-a 4joul*Ila5l l^rjjSj-all jjiaaS 4ii3-l5l aUa^l f_yaxi ^jia cUjill ^k jjUujii5 
Alialllj l^_La jia£ ?^a jl jjijaijA]| jps Cllliill Cilia Ilia I (jj-aUj 4-aALuin5li lajiiSill jps £-l^il 

. t_aAa-a ^jJa-ala <J_jIa-aj ^jk^aU-auali ^giijt-all jjAjoijAII jiia . Cllliill 

Aj j . Ca jt. i l diliSjull ^k cjajull jjLxjsl) jA j :Organic Phosphorus j^jiuijiil - 

.AijiaJI <5i£5l ^k (jjfLi (jl j)^-aj j Icilall Acljia jl Aiilii 

:Phosphorus deficiency symptoms on plant cjLIil (J ls- jjLuji]| (j^ali ^l^-i .3.2.5 

.AAjjil (Jiui j£U jCa.rJ (jjL (^g-alill Cllliill ^k ,_gjCa,all juill jiCii — 

LS^l clj^Uj (c3JJ*^ U£ ^aU.) ji^a ^Jjaji (jj5j (jAUUI JjljjVl j>tjj “ 

:Potassium (K) fj^Ujiil .3.5 
:The role of Potassium in plant cjLUl ^ ^jj^Ujill (_iiUaj .1.3.5 
cljull j ciiliajjjill jjjjSj ^k j #.a AjjjaJI ciil.iUjt. 5 l ^k UIa IjjC ^jijailjjill — 

jA j i jjAC C1 iIjJUA_jjjS 5I (Jjjal ^k Cc-LoiJ j cdlljUj5l ^k Cllljll5l (Jljlal j AjjIjAiAjj^]! 

(_pajt..,i j^)Sl Ja.U.i.i j tdlLull (_JaU 4-^l.ua.;5i.5l ClA.i5.ajt.51 ^k 4-LaAl <5 Cc.Ua<i <_Ulc. 

.jijjjAl is^ CC-Loli La5 t(jijjji5l L-LiSjj 4-UaJU Alalc5l CllLajjjVI 
.^jaVI CllLull f-ljal ,^1 t3ll5^^ L>° AS^a ^ LaU jjjC L_lJt..5 ; l — 

J CllljjSjai 5 l ^Sljj J CllIjilAJclij ^k ASjUla 5 l CllLajjAi I AJUa (j^s ^ jAI Cjjj — 

. (jjjalill ^slj^i ,^1 ^...lij^a'iSI (jlalla (j>s AjjIjJUAjjjSJI Aja 5I (JlSljl ^-aClj j t?.lcll5l 
0 La5l (_$jx a_a iil5cS j A -lmiU5 l Jj*5l5l ^ U^jlaJI Ij 5AAJI A£ja Ja-uCa j)C. Vjjj^a jajJjailljAI Cjlj _ 

.diUAI ^gi 

<jl_^a5l ClAaj-A jlLa5l ocljj ^k ti!5c£ J (_pal^a5A5 CllLn5l A^ijlLa oCljj ^ J-aAj <5 J.jAI — 

. k ^-i5l j 


. (Jj 3jjjlfUl j)jjSl5 UjjaJI 4AlUa jj CjCaJI ^Ua ^ IjjC ^ j-ajtjjA5 
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4„a.i..1aH s|^.SM (j-« (JSlii — 

:Forms of Potassium in soil 4 j£ 11 ^ JHuif .2.3.5 

di])Ia diljjlij jjaL^all) jAj : Total Potassium - 

-lais jJlia j AlijAa j a.'ikx.A 4-ij^j CllLLaC. JUd. (j^s j 

. S-Lall j_jls ^__u-3-a-k jl sLallj 4.a\'ji-s.,a" Cilicia ■a..Ja.:d “Ul^. ^3 

jA j : Exchangeable Potassium Jjblall - 

^ jjjoilj^jjij's-all JSjuIj j 4_jj!i]| Jijl^a £-a aj-a'd-a Cil-ilij <]L^j j (jjJall 

. ?■ La £-a J dllill (_Jj3 ^ja ^j^Vl-a-all t _pajJU dua. <^3 

Clllllljajl^ ^.jAAja^\ jl ^aj-p is^" — d^aH-jdallj J-iLl 

. ^ ji ^!i]l jl ^aj-p 

jA j :Water-soluble Potassium in soil Ajpl *Uj (-ulill - 

l^a ^j^a-lall £-a (jjljj *Ul^J (jj£j J ^ \]» a <la^J JbC. JjW,a ^3 a3j^L^a]| 

-lie. ^I^jj j <-_filia. <Ula. ^3 ^3x35 j cLxjL-a l^jaillS 

:Potassium deficiency symptoms on plant dLIll (J ls- oaii ^{f-l .3.3.5 

. jl^ij-saLM JbLaJ ^aJ 33c. JjLjj'il — 

.(jjiill jjaJI J^j^-a" ^.nll jl ja^oL 1 'I (jjiil sjja^a" — 

:Calcium (Ca) .4.5 

:The role of Calcium in plant dUIll ^ t-ijUaj .1.4.5 

(J-ojlj j CIiIjSj (_JSd ^Ic. Ajjliill LaLLiJI jjljJlaJ <s^iL-ia]| L-L)Sjj ^3 (_Jd.lj — 

dlLiLaJtJ jA j i L_lLLajjaiV I <)Uc- sljjl dlliill lAjj^ daLoJt 3lj^i]| (■. Iq. «jj ^gic. 

.<xali]| ^aill ^3 ^Loikj^l 

(^. ; u!aC. 1 j LjU-iJI (J>a sLail j AdljliJI Llij ^ ic. jjJj — 

.4jjAaJI 3i*JI Clilii]| ^ra.d.1 j Cliljaill J (j^U^aLal t _ g Lc- dldll oj33 Aajj j 

. jLLujV I ■ 1 d3^ J JJ- 1 ^^ ^->d.i j . uli^ I 4-iLaC- j^3 jj3 <1 — 

. CliljJUA(Jij 4-iLaC. ^3 — 

. ^ CllLaj^jL/l (j a 33c. .J^aL'n — 

ClijjVI ClmTi ^3 IgJJ-iS dlLLull ~ 
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:Forms of Calcium in soil Ajpl <_ji JlLuiS .2.4.5 

J5J; ^gic. J^ia jA j :Total Calcium - 

t- tojJa ^Lj ajJ^ L-Jjlll (_pa«.J ^ j (Jl^jJul j ^ jiaiilSJI jl 

j-iii j ,_g_^kl jj^alic. £-<s JlLiajll j ^j-salixJI l _yax..} Clm'u j AjjjII (Jc.lij ^ ]j|jJ L-lxl; Cli 

. jiall £jj l_j 

j jJaH Cilma. ^gic. ^jjjaJl^ll jA j : Exchangeable Calcium JjLjIaII - 

j AjjjII f- lij (jjjoiaJ ^ IijL^jI ljj.1 i-.m.l.j j Ajjlll JIjja^a £_a Sj.aim.tt AJlaj (jjfLi 

Ijj^ t-_l»Jj j AjjjII tilling. ( _ S ^C- AJLaill JSjolj La5 (jjlail tilling. 

S-ijlmJ Jj,W.a.i (JjLuaII ^jJjoillSil j-ASj . i—Jjhiil Ajjlia ya <- <-iia.-ill ^ limLoil 

.(Jj,W.tt'l ^ajSj ^glll jjL-ra" jl ^.yjya^\ dltljml j jl 

:Calcium deficiency symptoms on plant CjLHI { Js> <jAa^l .3 4.5 

■Axj j^ull (JjljjVI <-_sljlai > _ a^J j . Cjj^sj lIu^ dlliill jjia. J 4j-allll ^aiil ^Ic. 

. <-_sllai. (JSLtjjj (jl 
:Magnesium (Mg) .5.5 

:The role of Magnesium in plant cjLIll ^ t-ijUaj .1.5.5 

. ^gJjma'I JjUaSII A. ll.aC. (_jA..ll j A-al^JI CllLj j5^s ya ^ jjjji-all yp*J ~ 

. Clllj.liAjjj£)l JSj j 4,,A.aC. j_gi ^aLoli — 

. dlLull ^3 A^j^. Jauullj J i ClllluslUiill J 4-iliaV I ^_paLa^.VI AaJjjj — 

. diliiV I .lie. jill (jjxstj (jc- J(Phytin) l_uSjj ^gi ^jjJpi-all — 

. jla. aLall J Ajjljbtll j A.ujjc.1 l_uSjj ^3 L#Ia — 

: Forms of Magnesium in soil Ajpl ^ JlLuiS .2.5.5 

^gic. iy^yA\^ ^jiall ^jjjii-oll J^Alj jA j :Total Magnesium (j-lSJ! - 

. ujjqia. u fltiAj j JISjJuI jl jjJpi-a]| dllj 

O^^all ja j :Exchangeable Magnesium JjLjlall - 

(J^Likail ^j^gJI ^djxaj J tAjjAil (JA_i1^1jj 'pjxi'xxiiA Qj5j j 

oJjLuoj (Jjlja^a.i <j^a3^(.'s.'ua(j J^blall . dlLulS (_]jJ a^f 1 ^gA 15/8 

. Jjlr^all ^gJI (.5^ 
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:Magnesium deficiency symptoms on plant { Js- ^jjJji-all ^alj ija\p\ .3.5.5 

Jj^aJ ^gja iLttJ J AiLjjll t—SjJall (j^s jl^L-a^l 1-lAJ ^aJ ^jlAll J.Jra'S.L' I ^1 A.UjiaII (JjLjjV I 

• elyjJaa (jjjxll ^glfj Uiu AJjjll Jjlc. Jl 

:Sulfur (S) <^jj^ 1I -6.5 
:The role of Sulfur in plant diUiil J <Ijjjj£ 11 t-ilUaj .1.6.5 

. 4.±Uj&$ I ^jiaLaa'il J (Ja.lj — 

. dlliill J Cllljjjll Jjjj ji^a'ui.11 I^A t—laL^aj LI cdjUill (Jal.i Cllljlill (Jljlal J -ScLoiJ — 

. (CjLJLoJI) dll^jjoiijfllxil J — 

j $.kj :Sulfur deficiency symptoms on plant diLIll Jc- tlujAll Ja J-l .2.6-5 

JL (j^s LiJal jjij I tjj-j 2- u' laLli Jiaal Jjl j-iiaa AiL-iall jjJV I Jc- 

. ^jj^ii-all Qj&x..\j A^jjjll ^jm'l 

:Micronutrient elements j^UjlII .7.5 

:Iron (Fe) .1.7.5 

:The role of Iron in plant cjUUI J Jj.ial1 <_ijUaj .1.1.7.5 

. (ja4,ull A-iLoC. s-IjjI (jja-m£l/U <_Lala£ -lj.lall <_Laxj — 

. A_Jjj J (_ia.la V Aj| Jj (JjS jjjISII (JJjSj J ^Ia Jlc AjJlaJI Jixj — 

. CllliLjjfll A.Jc j J(JjLalll A.Jc. J jjj-i -Ij-lall i-Utlj _ 

. djill ^lajl j CL)LJui]| a.lmSl J j Clijj^U (_£jjall ilmull J jjj-i .lj.lal] — 

Li Ail Lftlc. I (_£jkj^al I Jj^aljjtll l _ya]jC.) (jjj Icjai jj5LM jA .li-lall (jl ^jJaljll (j<s 

A^ic AjjjII Cl±jl£ I LI L-ajj^aa Aj^aL-alal Cllliill jjS-aj V lillL £-a tAjjill J "c>jy& d)Lj^a£j 
j jJjojJII £-a Ajjljj ^JiC. AaiiI jl A-uiaalail j A-imlflll ^gj^alJI ^3 AjAall (j^aSj jjaa . ^jJjoi11£1L 
. CllLnil Ajj-Iall «iljaLn Jl A^ajAall e-l^aLM Jj^all Jiila V J . J) 4 i*aall j (jjla_ill 

^gic js-L»j :Iron deficiency symptoms on plant CjLU! LS ^ JjJaJI (j^ail (j^al^l .2.1.7.5 

jljjill Aic j (jjill a-l^jJaa (_3 j_^)*JI sLa Lalij (jjjall l jy e.\jL^a jAij Clua ^jjjSill Ajj^a (jljjVI 

• J J ^ Q^' 9 ''" 

:Copper (Cu) -2.7.5 

:The role of Copper in plant CjUUI ^ t-ilUaj .1.2.7.5 

• B (j^-aLjS ^lila^al ^3 J-a.L'l-a^ Ijj^ ^_)jilajll i—UtL — 
.dlliill LLLa. ^3 oJLaiS'il CllLajpl l_u£jj ^3 ^jjlajll — 
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(jjoLajJI (jl La£ t (JjSjjjKJI i_nS\jj j jjJI j (Jclull Lal& (jjola_i3l ^iix-a — 

:Copper deficiency symptoms on plant cjUIll ^ O 3 ^ u^b^' .2.2.7.5 

jgJg'i j A^jJbL-all j 4-jjjJax," j ^3 

.dlliill ^3 4Apa.il *Laj3flj| f.l^.^1 (j-a (_JilL ^ j ijjbj^ j|j4j^oI j app-sall ^C.|_pll Cllj^iJ A..jw-a'a^ 

:Manganese (Mn) Jpxia l l .3-7.5 
:The role of Manganese in plant cjLlil ^ Jpiiail tijUaj .1.3.7.5 

^_paapi LSJJ^) J -^ a _J ' _jA j ^lilx^al j ^j.a9 nil 4-iLaC. ^3 jjjC J)j’l» ’lall (—utL — 

. ClljjJUAp^SJI L-nS^jj Aa Lap ^.ja£j_^a]| CllLajp'i I 

J JJ-p&L -llui£l (_3 j 3 tpS^a ^J 4 <-b 3 JJJ^il ^ lllaj^al ^ IjjC jyixuill l_l*L — 

.4jjlp]| IjilLiJI Cllj-a jpxlajl ^iojailjj 4liaj ^3 c. L-LUaj ^iil 
jii5l (j-a L-JIjjaJI <_]jj^ala-a j ^j^aJI ( jAjjjLi) t UaUajll^ 4jj3aJI ij-pala^ail ^Laa.-a — 

. j.m’i.ail (J^aSal 4AaiLaia, Clllllpll 

.4_pjCoxll o^Lallj ojjiail ( _ s jCab'^ J *'J_$L^I ^^gjCaljVI LS^ J) l l».Aa.ll -laailLj SjliC. — 

.AilaJlaJI e-l^aVI ^1 4-aj3ail e-l^aVI (j-a jpj.lall (JSiil V — 

^ifj :Manganese deficiency symptoms on plant ciLUl cr k- jpiiail <_>aij o^b^' -2.3.7.5 

. <Ula. ^3 I lillLS j (_3bj^ ^ JaaLoij j opxAa 43jjll 

:Zinc (Zn) dtijll .4.7.5 
:The role of Zinc in plant dlpil ^ 4Ljjll t_&jUaj .1.4.7.5 

. <Jpjj_jKJI IpjjjCa ILa (jl Plia. Cllpll oljaJ ^Ia j-^ViC. lilijll ^iip — 

. Cllpll <_Ji.l3 ^j-a 3jjj jl CllLaj^jVI (j^s 3 j3*JI l..uSjj ^3 — 

. 1^£^3j £iaj J |Cldjlaill (_Ji.lc j-alll CllljSj-a ^a-CuJ — 

• ClLull CllULaC. ^alalij ^-uiJ j ta.loiS^ I 4-iLaC. ^3 CC-Lui-a (_5-alx5 — 

J J (J^ 4 dlilatnail ^liLajk^aVI (_j-a Cjjj — 

.(JjSjjj 1£]| ^-iL^alS AiUall *cljj ^Ic- 3c.Lolj La5 tClllijajjill j C1iIjJUA_jj^) 5JI Jclij 

.CllLlill ^3 'ClLaC. ^laJ Ic^J j pLall ^j^aL-ial-al A. )\xC. ^3 lilijll 3 C.Lol1 — 

Cjjlll ‘ jjiil ‘Jjb - ^ tjjlLajuLall tdllLLla-aiJI IiiljJjil AjjoiLoi^. Cllllliill Ji5l (j-a — 

.UaUaJl j b^-Jl 
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:Zinc deficiency symptoms on plant ciLu]) (J ls. djjll .2.4.7.5 

ocLallj J ^ilajl j jjaj_u_jalla j <j_jlall ^ ^_)naj ^Jaa 

. Alia-laJI A-al-VaH e-l^aVI (j-a JSiia V (jlj I ajjakl 

. jLaill ^3 CillaXJI Jjla Jia La5 c^^alatJI Jjala J ^jiaaill ^_ya\jC.\ jg-k 

:Boron (B) JjjjjII .5.7.5 
:The role of Boron diUlll ^ t-ijUaj .1.5.7.5 

cjLull (jjjSj cjlAjVlS diliill ^k AjjjaJI cjULaxJI ^j-a .ia.ixJI ^k jiajy — 

.^^La^l ^j^aL^lal j C1)IjJUA_jJj£JI j Claliia^jJI ^likk ^LoiiaVI C^laill l-J_jia dllljl 

clj-all (jlullj Jia j i_ia£jli]| JiJx_a ka (jljjV I ^ 4j_kj <Ula. ^3 ClaLaj^jaill ^»5lj!ia — 

.*U1I ^aL^a^al ~jh'n A. ;Lc. ^3 UJUL?^ t—ah La5 . ^)j.Ia.ll 

J < asJ j ojaa Jal^a ^la.a (JiLa daliii] a — 

. lc.jj j La£ ^ Ilia'll ^jlala-ali' j L 

j^ka :Boron deficiency symptoms on plant (IAjIII ^ <jkij .2.5.7.5 

U \J\-\.a ^3 o^yaall j J jjjj Ajjljliall jic. J)1 1 J 4j_jlall I ^3 

<_ ajt-Ca j 4_usli]| ^-aall j dlj^aj Aj-saij ^_pajc.l ^Jaj . ^).nSUI (_g_j jCaxJI (_gjHakl Clali j) (_£jjJaxl\ 

c kii jLala ^3 _jg.ki j ‘(jjjjVI £-a jjia, <^3 <_g.lal.lll «Jall <ia5 Jala . jj-lall j-aj 

.jjJilall IJ&Ua 

Relationship between nutrients availability kpll pH i .u a yi CjLlil AjjLall j^aUatll 4^dj .6 

JSCull Cilia. AjjJI pH jlatia ClllliU 4jAjt-a]| 4iallj| (jl i_ajjx-a]| jj-a land Soil pH 

.<La-l*-«i]| jjL-alixll 4^.lj| ^Ic. pH Jc-lilj jlal 


19 



4.0 



9.0 


jj-aUxSI AaUI ( _ f ic (pH) AjjjII Jclij jjI (3) JSJUI 

Relationships between (jLJii — Ajluu) Ajpll ^ Aulaiil j^aUxSl .7 

: nutrients in soil (antagonism-stimulation) 

■LaAl) ClljjVI (Jlilall tCjUsll 4-J-lx-all ^j^alixll f_y oxj (jjj aLlaj jl JuLoij 4i£)lc. lilljA 

■laJ^'s-a'I j iJ ^ (_^aL^aLal Jatlj Lai 11 ^ jJ_)ji-all ^aU-o'l^l 

: (Mulder’s Chart) ajjjII Api-all jj^alia.11 



AjjjII (jk 4jJxa]| j^aliadl (jjj AifcLdl (4) JiuJI 

: Reference .8 

Bennett, W. F. (Ed.). 1993. Nutrient Deficiencies and Toxicities in Crop Plants. The 
American Phytopathological Society. 
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JjSm t-jUi 


Soil AjJI 

Methods of soil sampling JjI>^' 4-1*11 jjjja : JjVI J-oiil 

Jc. AjJjouii 4jjill SjiS 43jm-aJ 4_plajoill A.\^i jjjj (J^j^sJI 4jjj)I dllilC. (Jjlall (j-a ^juiLoi'i I (jlojxll j)j 


0 C-am„J -llCal: J t (jjK.ll Cilia, lua .1 jj-lil liliiK J i jjilil ^uaij-a (J2la. Ajjlciil ^)j-alixJll (Jjjjai.all .Ijjjj 
43L_jali 4iim!lail ^-ill-litll _jj-jali*JI oJV JA.K LColl 4_jjll ^.laluj-l j t4^jLail (JlLa (JSLilail 

i (jaJjljCralil) Ifrjjj LajS (Jjiall j ^^jCajj^ I l_a)ltja.l j 4£.|jjil 4-alall ds)ltja.l CUuij j . (_gjjCa*JI cLajuiil 


^J 4.111.1x11 ^j^alixll ^y-liil 4jjiil dlijjC. ^.-a's.l o-lalj 4Aajla lilllA (jjuls (Jj... (j-alja. 

j_j-a j t Jjill dllilC. £jial iJK Jjllja <jJ*VI dllajVI d).lla. .13 j . (JjiaJI <_]£! j ^ialj 4-aloji 

: (Jacobson, 1998) Jj U Icjjji UjiKI j (jljjlail S - 1A 
:Random sampling method 4 _u|JjlS| AiJailj 4 jJ| dLLc. jas, .1 
j t(5 Jlill) 4jllj2ic. 4ijal (<Ll.ljail dlijjxJI (j-a ,1.1c- (jjs Ally, a) 4 j£jjs 4jjC. Aijall aCA (J £-aall 
j a-lalj 4j.lLajj 4-.)jja jj £jCajJ lilli Jc. £Ijj J t(_Jiall <J 4 jjI. 1*JI ^jjjjallxll Jj Ja-m jlla jj-liii iil52 

. AJuat.il iajoijla Jc. -llLaii ^Jl 



4_ulj2j*JI Aiijlailj dilijxJI ^aa, (5) JLH1I 

jl <xai*JI CllLailj^ll c_Ac.I Cll-l-la. .13 j I2a t4.a..m.ll 43.1 (_fXa JIJ3J ajjaLall <J.j)Ail Cllliutil 3.1c- (jj j 
-lais 43jiil Cljl.Im.il (j-a bUi jKI jliia.1 Ji (J'**’ 1 4iCjS 4jjC (JJ_>2iC. O'® 4li3j-all J 4j£ja]| Cllll.rn.il 

j .(Peters et al., 2007 ; Warnck, 2000 ; Franzen et al., 1998) 4j-)j 3 dilljc. IjA c. Jj qoas*. j>a 

Clllnx.ll 33c. (jjjj JtUI (JjCaJii (AjSJI 4Cjm.il l^la aCji.Lail 4 -^.UjxII) 4_iiilallil s^.jll 4-^.Ujxi 4jjoii5lj 

: (Peters et al., 2007) A^jlcilail JjiaJI j^a lg , » ,< >■> ^jiLiil 4 jSJI 
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(3 )JjJ* 


lfr 3 L 4 A ^jjjLall 4 i£jd!! dilij*JI JJC 1 

jU£$JL JiaJI 

2 

4-2 

3 

10 - 4.5 

4 

16 - 10.5 

5 

24 - 16.5 

6 

32 - 24.5 

7 

40 - 32.5 


^jl±J 4jjlLa 4 xj_)j^i ^A j Lllmj 4j^oiial<s djl.i-ix.il ^.-a.-a. 4il£ (jl 4Ayla]l bLa dlljia jj-a 

:Grid sampling method 4i5u3il l Ajpl diLLc £-*?. .2 

; j 4Ajdill Aiajlallj 4jj!ill djliac. ^aaj (jLalc. (jl^Lj-aj dlliA j 

•Grid cell ajSjjJuII AjliJI Ai^laj 4jjL 1I djliic. — 

Grid point sampling method 4 -AuLl l 4_Liill 4 jjL 1I djljjc. - 

4_iii. ^ ^jl^Lc. ^J£jqiJ 4jj!ill djliic. £-a^j ^ij-aill ILa ^ :4_A±dJI AjlAll 4Ajjlaj AjjjII ^ ■a~\ .1.2 
4-j!^a 4iic. 4_Ajdill 4-ilaJI a-Lajl 451£ (J_ps 4_i5jS djliic. a 5c dkjjj Cii-ia. c|6 ^Aidill 



X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


©O acres 

4,jS dull 4-4ail AJjjlaj 4 jjjJI (6) jSdJI 


5 acres 


> 4046.85 J4*j acres 1 ;2J^5U 

4 i» -vj ^ 4 Ua'i djliic a 5c ^aau ^Lj^siil |5A : 4j5 u ill AJaijll ^LfljjJaj AjjIII diLLc .2.2 

. 4Au'j\l djlxJalsj ^Jc jl 4A.UjiII (j^uda 4x5 Ij ^7) (JAdll ^5 LA ^GapS <_Jj 3 (j-a a5-l^aj 
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1 O' radius 


AuSCCu]| Ala&ill AljjJaj AjjjII CilLc (7) JiCJI 


I j Ajjlll CllLnC. Jjjl^la ajja-VI CllLaj^l dl.Ha. 193 tAiiLaill (Jjjl^lall ^1 AiLdj j 

:Zone Sampling method Alklall 4ijjiaj Ajpll dldc -3 
Ifrjualja ^gi t- allaJ ^g!ill j Jiall O -ad AjoUJ^II (JjJaliall jj-a AjS^aII CllLiia.ll CaJj Aiajlall aCA ^ j 


Jj^aAia (_]£di CllLi.ia.il l^-la -laJjj (_jl 4_ta.i (JjlaliAll aCA j 4(8 (JSLuall) lilli JJC. jl (jjlll _$l ^IjAll jLa 


: (Dinkins and Jones, 2008) 



Allajall AJ&jjlaj AjjjII cliLuC £as. (8) JSdll 


: Topographic/Geographic sampling method ^l^jj^l/Ajal^jiaJI dlLxJI £-aa .4 

4jl.laj^M j (Jxall Aajl J (_>aLaajV I j ^LiSjVI jLa A-iaj^j.iJa.H Aa-uJall ^ILa-all <JjAall 4_9.1'.irfC.i 

^CaJ CjLall AjjjII dlsu^a 4_a2lLll^.l ^ILa-il ^Li 4^l^ja]all/A_^ljaall S-lajll AiajJaj (jLilc-VI (jlfl ^121 

. LiAljC. jj Ja A-miLaCLa Jjlalia -CjCa'li Ajaj^C.j.dall A.a. ; ulall (jjailaj 
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4-ujlalLa Ailaial 4-JJJ AjjC. ka.1 (\) ^JjLM cAijjla]| a-Igj 4jyUI (jlik-L? Jjiiajjia lilliA 

4_ul!UI Lai ‘(9) JlAll (_^3 La£ JaQaJ Jalij a2 C. (j-a j 4^JaLaJI aCA j£j-a J>a) L^)C.^Ua 

. La[)C.jUa <jgijlalLa Ailala] -laSS Jjf^all ^j-a <jjj <iiC. ia.1 ( _ s -g-9 



^^\j&jjh}\/^Z>\jLi}\ Sia.jJI CilLc X-aaJ (S) <Lajjk (9) JS*i3l 


: Production sampling method jUIujVIj CjUjjlII £-»a. .5 

^ij-a -Ij-lalil I 4_aal^a dlljUj £-aa. J>« ^Llj j^ill J ■‘Uaatijj Jall^a. Aiajlall aCA ^a-IaliuJ 

Ajjlll ^k djJjjilla a-lc. u-l.ua.;) i_alluj 4-ia.ljj')/1 j (JaaaaLi-all (j! J 3 .Ua.la Jj-a^ Ajjlll Cljliic. ila.1 

^..laLuall 4_ia.ljj')/l dlblu Jjj ••• Cj-ajaiUI j <—Squall j (_gjl l£ ajlcj CllLajLa-a j l-nSjliL 

<JLu 4alala “Cialljl (JjCaSLM ^GsCkUjl ,^111 j (__>lajUU AUajLi. ^blL/ GPS £-a 

jjLaJJ ^-Ul Cjlc-Uaill t^llaS (J£J A-la.Ijj')/1 JajujLa iaJ) GIS 0 ^bjJ ^k Cjlc-UaS ^Jl (JiaJI ^.Ua'Sl 
^.Jaa.'.i (Jjbt-aJI UJjlSj j (l) 4-auall ^.Jaali (Jjbt-aJI JjC. <_J£i ^^1151 j 1 + 4-aaall ^Uaaj 4-ia. [± 1 ^ I <Jc*-a 
a-laj^dl 4j^.blLM jjljj AJajli. (J-uaajju) ^Ic- 4_iLa*JI aCA jJjSlu i ^0) Auuall 

<jjc. JS ^jjqiaU i —Loiab <ikla J£] a-ia^all a_i=uLjuV I Jjl Lak. (Normalized Yield Frequency Map) 
CllllLiJ UajJp. £-aa_j j 'Ua.Lljj Jjl*-al 4j_jla 4..uaji,i <lc. ^a*j 0 jbll j JiaJI 4_ia.llj| <J-l*-a ^Ic. 

j| <jCa4rs.la ji “Lille. 4-i^.bj'y I l^-ia Jjj£j Jjkllall Vjll-a ^Jaxi dlljlai oCaJ aC^j-all 

^3 CllJ)aij Cjj^Ja IL) Cllllic. l^-la jl^jj (^Lll ^sl_j-all CjAala Jjbt-all ^-a A^aljka 

• Clllc-Uakll liik JalaCu 4.4bS Jl.ua (j^*-a J-alc. L-.Uaaj ^k Clllc.Ua'9.11 ^yax.,.\\ 4-1^.bj*)/1 

:Remote-Sensing sampling method -au q £- jIajc-VL CjLLxll -6 

^-a ^-a.jCl j Ailalall 4_ULCa3 Zjjx^a Cil.in Jaj JjC. jl*kakaL?l Cllljlaj t _ s ki bijiall sCA JLaktll 

CllLajla-all ^Jaj ^c-alj)J ^3 CllLajla-all aAA ^JLtll tAilalall J 3 C. ^CuaSj UajJ)i. j <lil-lLa A-djC^. CllLajla-a 
ClllaLj-a <JI_jlal (JSjlaJ l^.alc. (Jaaa^llall j^jaaall j CllliLull cAuS|_) 3 Lak CllLa_jl*-a AJajl^. GIS 

I_Lilall djla.Ja (J.AaCll (NDVI) Cllbill ^jt-uJall (_L*l*-a <_jLa ^juLLJI JjL?-U l ^l.ljCuaL ^aaSll 
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-lajl^a. (Jjjj aJIaII djLajlauall C(jjpJ djl^utx-a j ^jlllll gHaj.ll A^.L-u-a AjAax j A3jx-a j jdall 
A-jjill djl^aix-a c^jIac. jjL-raic. (_gjaa^a CgLall (_£j!ia-a Jj-a (j^la. A.al'\A.,a dlLju-i^ (jc. ^Jjuu] 

j}-a Aj Lli ^SaII AjLiVI djljailall jj-a ^)4ix-a ^1 j AxljAaJI (Jj^aII jjgj AiLLatll (—Ujoij j .Axjill (jjK 
. AfljUa.a.11 glja.1 J A-lil-lla ClllilC. ^dllij £-a Ax^ma^all ^xlll (j4J A-jjli-all j (jiaxll 



Zone 4 



jlk 2 sAajil Aatuaaj ASmm C .(jlallaJI JuAaj B . jlk 67 Axaluta JiaJ Ajja, sjj^a A (10) JSdJI 

(Rains and Thomas, 2001) 


£ £ 


La Ajjill dilkc. caIjaI ^a! jl :Sampling tools 4jp| ^aUa^ £-*?. ^aIjJI 
lAjIjj^aa jhx^a jc-ji thand probe jLua-a thand auger ^jAj jc.J tspade Aiya-oll 

JVI jl c^j-idl jlua-all ,^-A Ajjill clillic. £-aaJ ddjA^I saa Jdaai j .hydraulic probe and auger 
jj-a Axlla. j AAikj caIjaI ^ AiAu J ^j-a aj^ ajjjII cjliic. ^-aa. Ak. j .(Frazen and Cihacek, 1998) 
^j^aliaJI (Jalaxl dlllut.ll ^-a.a Ak. Aj-^ala. j Stainless Steel (j-a Ac.j~ia-<a.a jl Aallaa j l.kall 

.qAajoiV I JiLa djLjLall (j-a (Jla. (jl£-« AjjjII dllkc. ^..aa dlljAl (jjjax L—lax LaS t(jjj.j.-<a.ll 
LaAk. Aua.ll JLLa. dlSj fj\ ^3 Axjjll dllkc. £-aa (jfLaJ Sampling time Axjxll dUxC dll3jJ 

duSjxll £_a Axjxll jliia.1 ^axS £JJJ (Jal (j-a j . lillAj ^-ajoij AxliaJI X-ijjJall j Axjill Ajjl-aj j ijj^a. jjjSj 
AxAaxj-o-all (JjSa.ll AxjouHj Lai . ^alc. (_]£ (j-a CxSjll (jxSj jA Axjill dllic. £-aaJ dl3j (_Jjda3l jjU 
(jaSA jJAi ^Ic. (Jj.a-aa.,11 <A11 a j Ax-Ljjll (_Jj 3 jA Axjlll djliic. ^-aaj dlSj (_Jda3l (_jLs (Jxiaala-all ^iLil 

.Ac.ljjll (Jk (jS-a-a dlSj L_Jjai ^3 dlllutll Aajj j tAjjlll ^3 ^-tlall djjj!>U 
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jLuI ^gic. aLja.LaJI dilm.il (jjj La AaL^ail (jj :Sampling depth Ajpil •JIjLLaC' £»£■ 

j lkjljja.1 cljjiil Aijl-liil AjjjII Cllljjc. £-aa. (jljt'i; La£ t CjI.1ul. 1I Ada aLja.La3l <_JiaJI 

<j| (Franzen and Cihacek, 1998) AaiYa-all diLuilj.iil uiu ca j .adiajdj .d^&ll Jj^^-all CllLS 
Ilk ^juiih (jl (jS-aJ J ^joi 60 ~ 0 (jjudl (jjs dajj d)limil jjlL jjiSil J ^ ^JJ^ll J ^jjjlll dljjV 1 
(jlL dlllill a^iiy (_Jjliil ^JJjalLijllI J jjAjoljAil Jjjili Almillj Lai . ^ajal 60 — 30 J 30 — 0 j^l (_ 3 -ajeJI 

.(Peters et al., 2007) <-il£ ^30-0 & axil 
dal jla Aiiiail Ji^aU^dl <^kji ^lix-a : Repetition of sampling 4jpl <ijlii£' £-*?> jl£2 

J jjLuljAii Alaiillj Aj-ala. J Cilljjjol 3 (_J^ I iSj^i (_]£Lj lAjlila.1 J Ajjill dllilC- 

<—sLiai Cilia. aAAii£il Ac.|jj)l A-alaji <jh (j£J j .Adai <_]£ ajos (_gja-ia ClljjLll A,,u .dlL Lai ^jjjoiLijiil 
AjjjII jliaa.1 (jla tAc.jjjjiil (Jii-sala-all Aiaailjj dlLlafLil aJA j Ljdoi adajqiVI (j^ CillxaS 

.(Warncke, 2000) d -a d l l l t-ijjla ^c- klaaLaadl a lSj^' 
:Way to take soil samples Ajpl dLLc. dal ^Ljk 
. 4jjjCojt.il adajoi'il jl (JjaaaLa-all Llii j^a AjjjII ^lajai <- liqj — 
dlldutil La. I ^11 aliliVI (_gjjjjJail (jos j Ada Adutil Lai jj^ail (j^jtil ^11 ( j£-j 'j I) jl.uj.aH (Jadl — 

. AijLaiil dllj‘uj.il (Jj^jlII jail jos 

^ic.1 jos JaClSlI Aiajlaj Lajj j V <_Sja <^ c ’ d>La. (_LaC- ^aJJ Aija-ail ^ICalLoil (Jla — 

• ^JUl 2—1.5 A£L<uaiJ (JAjjI ^11 a^iaJI 
.L_Lailia ?.lc.j ^ AjC^all Cllllmll ~ 

2-1 A.laSj 4lic. jr>]| C*j a-lc-jll La. 

: Aim.il Aj^ala. j “LLalS 4a.lllail CllLa^jim-ail (jjC j ^.S.iujLLi (_^a AjS^ail Aiixil ^Ca _ 

. dllim.il ^-al^. |»j^I J Cill.Ym.il ^ (jl^a j 
(_g^)ll Cau jl AjjjJqjt.il jl AjjJjt-qll aJUuoiLM AiLjal (jjs jjj^aS CllSj Jju djLlm.il ^aa 


.ajjoiU 


jjl-La 


:•A-illilSl (jLaliail jjji Cillimll ^aa c_jlaj 
.CllljljjaJI d) jj (_Jjaj (_jLalda ■ 
.Adaiadail ^ijil j ASjadail (JLLlil ■ 

.A^J^ail dl^Llil ^Lai ■ 
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t >_tjjxall (jc- o-lAj <_alrkj ^^jll JjJaliall ■ 

(J£jJuj j.njjj j (Jj-iaila (J^A? (Jjlali<i]| s2& dulS 121 .^Li^.lUjV I 
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Preparation of soil samples for analysis J jlVlH Ajjill dlLc. j^uaaJi :<jJIj 1I J^aill 

j-a l^-ajLlail jpa l«i .la Ajjill Adc. ^C. ( jjdi ^^ill CllLiLaatll AlmLui A-ijill Cllliic. jjjJaaoj Aj^aLj 
aAjuiLoi (jjda jl dV AiaSl jlili.1 0jtl3 ( _ s Jc. j . L_)jila-all (J.ilsi>.ill a-lji.1 jj^J J jd^^ll 

.A-ijill dlliptl A_afLijl£.pall j AjjLpaJ^ll ^jjaaljdll ^3 jili jl jjati jjd A_ijill Cllliic. jjdaaii CllliLaC. 

:Factors affecting soil samples preparation 4jjpll CjlLxil ju^aVI SjjjaII J^IjjlII 


j i JjUMI (Jj 3 A_uljill AJuat.ll .lie. A-ajall jlii^.1 0 jtia LS^" <_ 5 ^ 1 I lWj*^ (j-a d-latll lilliA 

:1^aI (>o 

J-lfruul Ajj^j dlldiS £_a a-IjA Auidaj lljjpa j Iflla. jjfLa (jl <—la-j lAAiljall A.i util jliLa — 

. A. ii3t.ll (j-a Aujlajll l4a j {dj^il a£j^. 

A_ialjill Cllllpt.ll jraJa j l_Lflau A-iLaC. jl c_La-l '.Adatll ^3 A-aCiJLoi-all *'jAl - 

. jjisJllI 0 jtjj ^tUL j AJm.ll (j^lja. ^Ic. jjjj V dlljll ^l-liiijaili 
(JullaJllI 0 jljj jjjlall fj3 Lalk Ijjl j.njkdall ijlja. Aa^jl L-lat.fci : ^jiii-all ijlja. Ajji — 

j ^ 40 jc- ^j.n-s.jall ijlji. A_ 2 ljC dji V jl i 7 -Ua-j 1-lgJ j tA-ial-latll ^j_*aliatll Aj_^ald j Ajji-s.ja.il 

.(Geldermen and Mollerinc, 1998) AjjiJI diliac. cjjaaJl lie. a^jU. 

:Soil sample preparation steps Ajjill dLLc. jdiaaj ciljkk 

fjk (AjjjII Ajjlaj ^y.lia£) oCji.Lall l^Jiajlaja Ajji dllilC. ^IcilLoil ^1 AjjA-s.aH (JjlLalall (jjaau ^tiaia 

l(Mc Keagve, 1976) blfia A-ijj.Jaat.ll olLall jaliiS LialjA Aiia_a A_aja ^11 jji.1 (JJLaJj ^liaia jjia. 

: jxajoiS ^11 Lg_aJj_d jj^-i Aili j.u-s.a.11 (JjS j-a Ig-ajLloil jl Ajjill Cllliic. (Jai lata Laj-aC. 

ju^l ^ 4 A_2>jC ( _ s Ac. A^.jljlll Jaia-l dust t j^»Ja jl i Q,i4^C.i jjCj aJI^. ^C. liljli •(Jj'^l (*' 

^■laHuU C3 LaS tAjjill Ajjlaj jjCSj j Ajjlajjill dlljlii^.VI ^jJaat.,,1 ^3 ^juikll |jlA ^..12 C.Ujl.i j .(JulrCllI f-lj^.1 
ClljjVI dlljili-all ^jlaat,i4) ^ili_all ^3 AjtfLall Aijjloll ^j ^jljlill dljjV I ^ 

^Ijlill djj^l JJCSJ ijj^.1 Cl)ljiii_a jjdj CS* toiji.Lall l^djlajj 5_jjpJI Cllliic. ^ICaJljqilj ^Ijlill 

.(luIjA AiU. A_jjj Cllliic. ^C. 

cAulLajjall (JjlLaJill jl Cllljljii.VI (jJaau j A-uLpajSlI (JJLalill <_ illda e-lj^.1 (J^.1 jps I^yjlall ^utftll 


jl.mJ 0jl4j ^gic. >_fl-jiuaCill Aiijla j A^jjill t—Lii^j A-iLac. jjjj cs :Soil drying Ajjliil i aj^yl .1 

caLiat-ll AiCat_al Ajjaiillj Aj_aald j c(Searle and Sparling 1987; Brown et al., 1998) <i>ill ^liF- 

La A_j>ill Cllliic. <_ Vital! jCii j Ajjliatll 
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qa ^J (e-IjA A.jlxa.1 ‘iAj^ja j ^ 40 — 20 Jjlp J^j-i AsJ (JLal (_J JLaJ dlllutll ^uiJu 

La JjIII dmiu t_i=kj LaS (ISO, 1993; Mullins and Heckendorn, 2005) J^lia Cil3 ^jaIJVI 

<J t_LiiaJlSl JjS Jjj^jAa jl_^JI ^Ia^LjoiI (jl£ 131 .dllijl <-_alJ. (j-a ^jjolj ii!13 (jV IgA; J'i JjS jjal 

J 40-30jjjL V Jj. J*- Jj3 

JLLi. AJiLill J £jAaji jl LLIjA C. VirAi jji i—La-j JJI (jli dljill JJxJ jA L-ljU-a,all (jl£ Jl^. <J 
(jpd o^jxa Jcji J clilijl £^aj J-a=J j (VanEck ef al., 1995) JJI clilljc. j^a 4c. Lo 12 

(jji JaJsJI cjljlili-VI jJ : Grinding and sieving of soil samples JJJ j Jji LpJa .2 
Cllllic. Lai . (ISO, 1994) ^a 2 4jlau3 Ja3 JLj JDA. Cy lAjiP- 3 J JJI (jada Ic-j^Au I 

j c Jla jla^JI Jji A*_] 4.n2ijx CjIjAL Ig-iaJa (_g^a_i 4ili J ^J-ijK..ua)l J.i.\aLill *]p] i_JJlaJI Jjill 

JJI CllLma. t-lrniG Jl (_£Ajj iil)3 (jV jpLa “J 3 J] ^.jJaaJi V (jl i—La-j 3JLaJI s3a J 
JaS JLjC. <-D^ (j- 4 JL ( jaJal l -= uLaC - Aaj j (Brown et el., 1998) JJI 4j^aLk J Sjall 
jl JjIJI Jj£ 3I (_gJi'isk-x jjAaJ (_Jlall JLLi. (j-a ^)-aJ V j]| iliLmaJl (jjji (jl jJaJ j i^A 2 4jLaJia 

4_la^.LLa]L jjaJI j .JJI JjI^j] jui 2 (j-a JsLM e]ja>.VI aA'sLjoi.l (jja. (J t^a 2 (j-a ejjJM 

ejjj 4j-salJ 4.WJa.aH (jj£j (jl C_la-j3 A..l}9~dl j (_gjx- j-sall ^)j-sali*]| (Jjl^j] o3_J.Lall Jjiil <.ua\SL <j| 
c_La-j LaS ‘ (j.i'Li.H c^jLJI) ^)x-!aL*JI lilla ^_y a Jlli. jj^Lt-a j^a 4£.j'u--ax ^JJl 4joi<sLLa]| <rx3a<dl 

<ilC. (j<s dljill Jij ^a^*J 'A.aa±sia dllj^l ^l..1?!k.;Lal 

j tcii lm . ll iii. (jUL Jc. Jjjjx^a JJI J-a <;Uc. (jl :Soil mixing AjJI .3 

J JJI JJI JjC lJ 4 ^ ‘WrlJ 4--^alA dllj^l ^l..'LrxUaL <Ja*3l sAA Jj (jl jj-aj 

Jc. j^L^arxll dlja oAc. <Jajdl sAA aIxj j cAilliJlall jl ALlilall ^LJI J)-aj J Jj J 4 ^- 4 ^ 


.(jjijJla Jjj 

jA JJI JJaj ^J^- 4 jjaSj jl : Determining of soil moisture AjJI AjJj ^Ja-a jjaSj .4 

CllljLiii.*il (j<s JjSIS JlLill t_jLoia. Clu.Sk tJJI Cljliic. j.i^Aarx'.’i Aic. Jjj^jxAall CllLI^.L/1 A^.1 
(ISO, 1993) : Jj Ls Jj JJI JJa; i_^ja 2 ^a jjaSj j • LsLaj t—sljl (jjjl (JjLojI Jc. 
• 0.0001 J^. Asa jA (jaLui^. (jja Jl a j u . > nL (^a 2 j>a Jal) Jl_jA 3iJ Jjj ^ 15—5 3^. — 

.(JSVI (J- Ac.Lai 24 SaJ) (jjjl ciilij •> 105 J^- 1 _aJL j JJJI tjc. ^J lg.a.x>a — 

cJ jsa 40 — 30 oaJ (jjjISjoija) a aj,a J aJ] Jjjj j Jij j jJI Lp JJJI lJc. ^JL — 
t—SSjj) Jjj 3ijj j <-_aJ-all Ja.x^-a y Aji J Ac.Lai 3 — 1.5 oIa! (jji (J i—ilaJI ^-Aaj Alsu 

.((jjjl Clllij Aic. JiJJill jLaC. 
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: Calculation i-jlutaJl 4JajjL .5 


100 x 


|| jxj 4-LjlJI A-ilz Qjj — UjIjA ASlaJI AiixJI 4 j 1& jjj 

4i*;l3 4jjlajJI 4a]p £jj — t flj4Vill 4 ju ALjlH £4 4j$]a*U]p qjj 




:< sl^JI (Jjolul ( _ S ^C- 0jl4ill i—jLuttaJ jl ^-i^.^g.1 J-alc. l_jLoiaJl j 

% Ajjlaj + 100 


100 


MCF :4jjlajil jix-ai J^lc 
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Soil Physical Analysis 4jJiii A-aiLajjill JJLaall : <—Jj-aill 
Mechanical analysis of soil by hydrometer 4iijiaj 4jpl JJaall .1 

:(Soil separates Bouyoucos hydrometer method) 

. 4jjiil 4iac. Jjsjil j cii.UI j (jJJI (j-a J£ <jjoij jjnai : Scope <—fl.1^21 j 4_jIa 1| .1.1 
ta-ll.^ 4iaji .lie. 4 jjJI Jia-a 4ii2£ (juLiia ^gic. 4ajjUl a2& i-lxa ^ajia : Principle (»LJI IHj-JI .2.1 
CllluaJI L-luujli jjlai (j-a)il jjjjs £-° (JjaSl-ijj (jl dlJj V J AJle. Jia-ail 4212$ j|j£j -liiijJI 4 jI-1j ^33 

. (jjiSjioi (jjilai hllLail ^j.a^-aj/li 

:Apparatus 4-#pUI jIjaSI .3.1 


. jj il/^ ^j-Ijs ‘152H 1^3j ASTM (^Lja jiiajj.i}A ~ 

•l sj^ j ^Ly^ - 

. (Ja 2 ± Jjs 1000 4juui t 36j-aj d)l2 4_l=a.Laj djIjHiiai — 


.43jaja a.lLa£ ^ajj-ljj-sail dllajoijS jj.LaLaifLj& (_£^ajJ i j£\j^ 50 jj^jJ (jjiJISJI JjW,a — 

:Procedure J-«3I 4Ljia .4.1 

4-uaji 4 jjJI CllilS 121 ^ 100) ^a 2 JLjjC- <1jii,ail j LiljA 421^21 4 jjJI (j-a ^ 50 (jj — 
a-lUl Jj^J a La J-a 6 — 5 *- aj-^al ^aJ J^ 600 4juui ^jjjUJ (_g2 IgJt.iJ-a j i (Aa\aj jl 4-Jaj 

. ^g2UI ^ajJS (JjJJ j (jjiJl£]| Jji^-a J-a 50 1 _Lial ^aJ jJa'q.a a La J-a 150 '_auial j 4jjjJox2I 

CllLj 105 4aaj.l ^Ic. (- ajiaJij Ajjjjll 4jjiil 4jjJaj jj-lai] (jjiii jpa ^ 10 (jj — 

• (jjj^ 

a-loj ^jLjj^II Jajliilj 0 jj-ail jaiil j tJaJLiil (JjiIS ^Jl (jjiilSil (J“Li-alx-ail 4iut.il Jail — 

. JSlan 10-8 

• (_La 1000 (^jLaa. (jiat-ail J-a£l j cj-a 1000 4 juui j-liloi ^gJI jLi-all (Jail _ 


• 25 -20) 42jiil a;J=a. 4 =lj.1 £-A 4jjljaa. 4 ^jH (jjljJJ jlxJI — 

(J^. cil^. J£jiij L2S dlbji-a-all ia.\-s.l JL-I J (_s3c.| J J A.iui.il ^gi (jjiU-aj.il Ji-ll — 

L-Uailjil lilj^iiii I_QAajt J5j,a'i.l j.l.iLiiH Jiuil UajjA j JH.J-O (_Jjilll Jj^-ail ^JajjiljJ <iutll 

.Jjjij 20 aAjii j.l.iLjill jLuil 


. <i .ut.il ^Jajoi t _ s 2c. a jCj JliA j)l£ 121 (^gJjjj/l Jj-atAII (j^ Jalai ^jJaj 

.(R40s) 4jiiii 40 aalj2il 2i. j (JSjJ 4.iut.il ^1 JlajjAigJI Ji.nl _ 
.(R2 h) 4c.Loi 2 h*j i_$jil aaljS 2i j (JSjJ A.ijxj| ^1 jiajjAigJI JiHl _ 

. ^AjjJajil Ajjoii — 1 ) X 4iut.il jjjj = LaLaj 421^11 4,i,u».ll (jjj Um-s; — 
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j 1000 (Jjl^-a (j-a (J^a 50 <_sL^iaJ ^aUj — 

.(RL) Ja 1000 ^ 

:Calculation cjtmaJl Aiajla .5.1 

inn « ““'J 5 - ^ 40 jl.jjijjJISelja , 

1UU x -;- - -;- — % <JJJajl+ 1-liuUI 

UIaj A91aJ! AjjxJj £j jj 

.iALuill bf. 1^)3 —JjjC-Luj >1*J ^ *»■ ■ Hog. 1^)3 

100 x ---—-;- = % 

UUj AiLaJl Ajjxij <jjj 

— (% (jjlall + %CjL-ll) = % CiluJI 

(% cmM + -100= % J-jfl 



Sand (%) 


tlilla (11) JS2iil 


:oUi^la 


a^La %2 jp£l L$J^ CpI] jl 4_aJLall c_Jj£l] *UjJa9a JJC. j^Lajj.^ ^ AjL^la 

liljjlj SJLaJI ai& ^gk j ^4)^ L.'^''''. (jjlxa 1 . 1 ‘ 'j"'j j jiiajj (jl tj^aJ 4_aJLa]| (Jalaj .Ajc. 

J 4_Luij 4 _j 9 j-lij J (Jjixa]l a^r^l Ajlal jxll LalaJ JjjJ 4 cjA^J 4 jl jl*-all 

J^Lt-all j <4)La]l o^Lall (J^Ia-a (Ja 20 4j|^laaaV I ^9 c_Luj 4)]I ^1) ^aJ . (jjj ^)laj 

- j" ^;j ^ ^ 4 U., <9lil5 (_^ul_j9 ^aJJ a-Lallj *LajAall 4_jl^laaaVl (_la£j j 1-lia. 
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13a ^)lal j! 20 (jC- A .a (J^ 0.4 4 _aj 2 ^.iVuul (j^ 

.^Jtiill ^ic. ^ 20 (3^ Sj!^)^! 4-2kp Clljl£ 13! (J-alxJl 

c"n*vj ^ 20 (jc. (JSj j! .ijjj 4-2^p J£J 0.4 _j!^3-oj s3_^La1! ^Iajja^J! Ss.|p k^> 

Qj£j L<i^ic. os. |pll x^>^\! ^^laj j ^ 20 (j-o (_^1 *-a]! oj|^. ijj$^ LoAic. ©^.1^11 ^rj*v w»MI l_ aL^ij 

. Cljlin^JI c > Uiijj A^jxji ^tllL J ^IxxSI < 2 kjJ)] ^\\ t.s*\W l. )U >1 £ 2 kjj 6 ^ 20 (j -0 u^ ( 3 i*-a 3 l 

:Reference j^j^AI .6.1 

Gupta, P.K. 2000. Soil, plant, water and fertilizer analysis. Agrobios (India), Jodhpur, New 
Delhi, India, p.438. 

: Measurement of bulk density (p b ) of soil Aapl AijAUall 4ilii£]| jjjSj .2 
(j c. _^i*i j t(ji*-a aaaJ AjjiII (j^s 4-iL^aH acLAI <Ii£ AjjiII Ail!i£ i Scope (—J 4jIa1| .1.2 

^Jc. j 4g_a (j^s <JjjCa»JI a.iLa]| j AiiJbt-all Clll)iill (j-a A_ajpJ\ (_gjlam ( _ s Jc- lg.xa.i9 <_aSjii j Ajji]| 4-iaS 

Clna cAc.L|j]| ^C. jia£ (JSjxJ jjJj AaUs AjjL)^ Aipl AsLiA (j] .(_gjal 4g_a (j^s IgJl^Lia 

(jC. _yixi j»lc. (JSujdj j . ^)ia£ (J£mj dllliSI j^ii Jn-ui AjLlaill <LCaiai^dl j <3 ju£JI Amal^iaH t_lji]| (jl 


. <i9j.4-s.il AiLiSlI j AjjAUall Ail!i£]| : LaA (jiisjjlxi Ajpl AaliiS 
^aJI J) lalaj AalaJI AjjiSI Aii£ Aimi ^a : Definition of bulk density AijALlall Ailiiil uiijju 
^aa t _ s JJ AiLCai/li AjjiII 4iimall ClllijS^dl -.aa AjjiII ^a, ■»■ Cilia. t AjjiII aCgJ ^£11 

.yjjll dlLu ^^la ^ 105 AajC Aic <- Via alii I Cxj lillL j AjjiII 4.11C. 4Jj£ jCSj . dlLaLa^ll 
jAilui JU.cl ^1: <Ljidl s2a :Principle of cylinder method ASIjIauSM lAxa .2.2 

^jaj 4 *n» J ^gJxal ^jHa, AjjAUall <!i3lj£ JJCSi (—ljlAxil ^ (jk 

^aaJI i—Sjjji-a jAiluill AjjjII <lic. IaCxj i jJuLdl qC. aCj|_)ll JjA J L>® 

. (jjjll Clilii ^gja. ■> 105 ajlya Aic Q^ll ^ 

:Procedure J-mcSI Cjljka .3.2 

alaliVI alajVLl Lai AjjjII ^3 AjjAllall AilliSlI A. iic. ial jlga. Ja^l — 

.<iL&ll Aiic. Ajljiaxal ^gilA (JScij cjyi Laima 

JaG AjjiII 4iixJ Jala.mail CllCai V ^ia ^jLUl cJAml Ai\!i£ll Jjlga JlacL V — 


. Ail(^lajalV I 

(Jalc AjjmII a-lii J AjjoII AilC. iaalaiil jCaj AjjiII a AiliiSlI AilC. Lai jlga. ^>^1 

. jlg.ail (_]alc QM Aijilli aliat-all AilI^JamV I ^ tAilIjjamV I 

AilI (^AA 3 Cy“ 6AjI)1I AjjjII f-lyal ^Aasl (jjAm <JamlIjl ^jlall A-ilI^JamV I l ilai 

• ^ 'fl n ii/\ ( 
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JalcII (ja 4il_j]ajaiVI (JjjliaJ (_£Cll 4 jjj]| 4ilC. -\aa i—lLuiaJ ^3 — 

. (4Jlj]a*jiV 1 plijjl x Sjelill 4atua = 4JljJau<Vi ^ ) 
f 105 ojl_^a 4ajC .lie. LS^ (Jal£ L&A Ajl [^lajaiVI (Jalc (ja 4jj]ill 4ilC- ^>al — 

.yjjll CjLj 

= h >ua i, um 

'■> i ii 

:Reference £-*>*11 .4.2 

Blake, G.R., and K.H. Hartge. 1986. Bulk Density. In: Methods of Soil Analysis, Part 1, 
Physical and Mineralogical Methods, 2nd ed. (Ed. Klute A.), American Society of Agronomy, 
Inc., and Soil Science Society of America, Madison, Wis., pp. 363-376. 

Measurement of particle density (ps) (Aaiuall CjUjlah AJjjjLaJI Aili&il jjjSj ,3 

:of soil 

j 4xaiaa 4iLadl ciiEjS-a 4sliiS (jc- 4 jjj 11 4jibaalt 43liiSll : Scope i—j 4_Aill .1.3 

^aa (jj.il llijSall lilli ->a.a <_§\ Igaaa j 4jjil] 4.iLaail ClllijSall 4liS jyj 4iuu3ll Ig \c, 

4lji]| ebjjS Cll^clxa 4-19-liall 4al!i£]| (Jaatlali .^/(jla C Igjljalj t IfrjjJ ,^211 ClllaLuiall 

.(jjjal 4jjlijj3 (—iLoiaJ 

^aaa j 4iiS t(jjj aS (jjjoilia e-ljal cxj 4jjiil 4aaiaJI 4al!iS]| t_jLaia. :Principle ^\x\\ Idal) .1.3 

^JJ Cilia, jaajiSJI (JLaatlmli t-_Uaaj3 4jjill 'A? 4 - la I <- klAaiilll 4iji]| 4li£ L-lLaa Cui 4jjill 

.4jjill 4iiC. ^.a.a..i PjICjluil (_£21l e-lall ^.aa L_]Laa 

Apparatus dljJVl j Sj^Vl .3.3 

jiix-S CLna cAijaCu 4a 19 1 ^jla ^-ij^ia 4ialaj aCl-La £a ^^gialaj (jjjjC jA j jlajiSJI 

. lloilla (Ja 10 jlajiSj 

•t)lp. ul)^ 0 “ 

.A n»,H l_Luj1_Lq ^)3jj J ^)3jJ ( a *^ c ’ *^ c ’ l) -0 100 <50 <25 AjjLix-g (JLoxILujI Ia)^*\^Lq 

:Procedure J-«31 dljka .4.3 

• Wa £j)ls jA j < 9la j i a.iAi j_jj — 

.^-a 2 4jja 'lall j LijIjA 4slail 4i_^ill (ja ^10 *-ACal — 

.4jjj 1| ^ja 50 <—9jCal Ja 100 4 *j-u (_gjl_ixa C (JaaCiaia ClliS 121 — 

. Ws 4illjiaa ^a j 4idCjai ^a jla^lS..lH qj ~ 
.4jjjJ| (jaii (ja 4liC. (j_2^ Clllii ^^Ila ^105 CS^" klialSll 4j^ill 4ijJaj jCS — 
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4_llc. Aillc. LIL 1 qa Jaa, jj<LA\ (Jjlc. (_JuC.| J jJ-A-a aLaj 4jjualLa ^li^. j!laj.jSi.iil ^Lal — 

.(J^.1^11 (j-a 

. JjjlaC o^3 d t- aLxL (j^auouSI (jc- alj^JI dllc-laS <UljL ^3 — 

. <jjli]| qa al^.1 j_y a«J (jl-iaS £Ua ^llillj j ojC^ll Jill! £Ual 4lutil Ja-luJ ^>J ^a3 — 

• Aijill ojj^. A 2 aj.ll <jljjliua A_i' j!Laijj£j]t Cjj — 

. ^jjill ajlj^. A2ajC t _ s lia. Cjus J <_ s 3*-a J-lA-a £ jli-a jiSjH £_gXal — 

.Aalix-i Igjm j a.ll.ljalll £jCa — 

J jusejlj^. A=aJ.l JJC3U ^a3 ^ali 4il^. (jiLaS AjJ-ayi <ilaj j ^jIAJ) Qa j!Lajj£JI <_iii. — 

.4ijill A^kjJ Cl jCjj (jl -1*J 4liljjS^-a 

• Wsw 43jjdl aj]j^. AsajCj <jLljlli-a £-a jllajj^JI jjjj ~ 

. -lia. Jlllj 4Lai*J ^a3 J jllaj'A.jil (j-a Ajjlill (Jjl — 

. Ig.uaj AiLoJI ajlj^ll 4^aj.l] Cjus j ( _ s -i*-a _jlaLa aLaJ <_J-al£ (JSCaJ Jaa j'AjH ^gXal — 

,4jC|Cjoi Cluj ^ali t-lia. J^CIj ^jLiJI (j-a jlaijj£oll < flJ-ala — 

• Ww JjjLoill ^3 LaS l^joiaj sjlj^JI A^ajC (jjS qa -iSlli j Alllj jUra-a £a JIa jjSiH j_jj — 

:Calculation 4ijjia .5.3 

LaS 4auiaJI ^iliiSJI t_jLoiaj 

pW (Ws-Wa) 

Ps 


[{Ww- Wa) - (Wsw-Ws) 


Ajqjq-\'l p s 

-l^c- f^/^. p-\Y 

<jjiaj c > Un*\ 4_iic- (jjj "*" UJJ W s 

.^-jU jA j jiajj£JI jjj W a 

.SjjjII J aLallj t-^LOA jA J Qjj W sw 

. 2 jc* a lallj zj\aa jA j UJJ 

^3 a^-all ^jc. ^LCalsCujVl - - a j3 ^■ICal l^Cjj ^ja % 0.5 C>g c^ c " ^^Cla2a.^La 

dJj j lAjJC. jl t(JjUa£jl tJjJjlljl tjjjlull (Jla -iLiLiJI (JJLuajl ia.1 (JLa*Iljlj Cjail AjijiaJI 

. jgjuaa. ^Jc-I J 4 ..'°..'°^" 0jtjj ^3 jillljl j alail ^3 ^5L«Vl O^L5^ 

:Reference .6.3 

Blake, G.R., and K.H. Hartge. 1986. Bulk Density. In: Methods of Soil Analysis, Part 1, 
Physical and Mineralogical Methods, 2nd ed. (Ed. Klute A.), American Society of Agronomy, 
Inc., and Soil Science Society of America, Madison, Wis., pp. 363-376. 
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: Calculation of porosity Ajpl AjaLaa <_jluia .4 

^.aaH (J-hjJuj dna tlgJ ^Kll f -»a a 11 AjjLII CllLaLui-a (jjj 4-jjqull l^jlj 4.JS1I 4-LaU^xti t-ijxj 

■ 4.iL^nil CjLij£a]| aa-aJ AiUja^Lj dlLaLa^all aaa 4jj!iil 
I JLJI Lima. ■‘UijSaJI 4LLi£JI <LajS j 4LL&1I <Lajij 43j*-a qa LuLaia IAjj.32j ^jj 


AjjAlkll 


— 1 = AaKlI AjaLuiaII 


i .a .»■> 1 ) 

100 -J t_J^)j_4aj AjjIa <Jjoij ( _ s Jc. Jjj.-taa.il j 

Measurement of soil (uLiaail Aijjia) SjaaLaII AjjjII <_jJLa1I jjjSj .5 

: moisture by Gravimetric (oven dry) method 

e.La]| Qjj Ajjgiillj (jjjll (JjoLuiI ( _ S ^C- Lai Ajjlll <—iyxj (jS-aJ l Scope l—fiA^JI J 4_jlx)| .1.5 

e-Lall ^aa (jjj Ajmnll^ ^aa-aJI (JjiLoiI ^ic. jl t (LaLaj Asia Ajjjll aiA (jjj j Ajjj ^ i_£ jpa^all ^jjJajll 
j^a .J jl o.3alj (jjAj Lai ^jll (jjSj j i ( LaLaj 4ila AjjijII oLa ^.aa j Ajjj ^jja-all 

• A a Amiux Ajc- 

dia ^ 105 ^jjjII ^jjc- t —Ajiaj ^^ic. AiyUl Ijlus .Iajxj :Principle ^l*JI I.^jaM .2.5 

diljj ^^ja ^ 105 (j^all ls^ AfLj j ^-jjL5I Ajjc. lJ jj ‘SjI-^I ^jj 

jjajAll a- Lai) yjj ^Ic. (_L-£aaj t- ajialll Jbtj Lg.L\.V.ifa j > ajflaLlI <_Jj3 AjjjII a1j£ (jjj Jj^sll t_)Laiaj 

j AjjjII Ajjlaj ^^gic. J^aaj LaLaJ AilaJI AjjijII AjjC. (jjj ( _ s Jc- (jjjll ILa -vIjaSLU j AjjjJI AjjC. 

.AjjjII (_g_IjLa^alS 4j_jlall Juaai 100 J ^jLill 

:Apparatus dljJVl j S^aVI .3.5 

.<jjj 1I dlljjC. LaV — 

.(Jplc-VI AaGa AJoC-I CllIL L-llc. — 

110 ^^La 100 L>® ^aj^J ^aUl l (j£-aj t . jjflaj yjS — 

.<11x3 i_ l i..;a.a'i o^La jX-a t- a4ax — 

• ^ 0.01 A3Ai jLy-a ~ 

:oUiaLLa 

^jj£j LaJjc. ^jaiilL (Jaiilil j (_]aall ^3 4_1 jc. ^-^ala (JLaxixL ^j^aJ 

4 \ix \ i. j'j j ^ 31 ^3 .ua3 ^3jj ^al 

,4_j^il iA ]| 43^11 j 4_ii*JI 3 ^uxj j 4qh4 ^ 4 u^l ua CjL cJLaxlx^l ^j^aJ 

:Procedure JajlS! Cjljlaa .4.5 

.^.ujlla CiL>al Sljl I jl ^)C-jl <iaailjj (Jiall (j^s dlljjC- La — 
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.£.11aC. CauiljJ ^ISaij lAJbai j£-aJ <jj.jUua 4 jCjIj jl jjJ-* t—llc. ^3 Cjjliutil £jCa — 

diliutJI Jill j liiCI aCj.la j£-al La ja.nll JlSj duaj 4jjoilia Aijjlaj diliutJI fj )a — 

. jift .all 

.<_fljiaail JaS 0.01 A3 Aj jljjV I Jajoi j I^jS 4cjjCajail <alxll £-a Cjj 4iiC. <_]£ Qj — 

JUC. (jjjil Cjjlii ^^jia lg.9,)9al.i j L-tWlI (jC- ■‘UlaC-VI <U]jl Jbtj ^ Cllllic. — 

• £ 105 4-=^)C 

l^jjji ^»3 j ^^lia <- Hawaii Ig-atjJa j b l^Vulajj J1C.I (j^ail (j-a ilillut.il ^jal — 

.<_fljiaall Juu (jljjVI J lSJ ^1 Sy® 

.Qj_jll (_Jajai J _ K '''.' IfrflCali j l^C-j^sl Cxj g. U-aj.il £-a AJnc. JSj 4j_*alall <UaUI Qj ~ 

:4j£}LjUI (jjnlaoj Clllji.ut.il (^gjjjll ^jla^il ,_£jiad i_baial — 

(jjj + cJlaJI ) — (Aj1x. 11 (jjj + <—ila^l (jjjll ) 


A jW\l (jjj— (<j1*JI l'j) 9 ” 1 " c_alaJI tjj-^0 


cs4jjl' ^yJjlajll jjlaail 


.Ajjjill (^-jjjll ^jUjll (_gjia^ali Aijlail A.ualll ^ic. Uj^aaj 100 -J ^jllll t-JyCaJj 

: ClUi^la 

. cJbV I ^ Ac. J dj !j)^)£-a 6 -lE* l _ i'NA 

. ,h,^ 4 _c.Luj 24 ^Ij^. dlLu a!\^. (Jjj-ajll Cljlnx.ll 

. U QjqVill jl g.jj^'sll C* VVi Aju!^\j U U QjqVill (JLaxlLujl 

Measurement of soil moisture by Volumetric il a A ->%l l yjjiajll jjiaUI jjjSj 

AilliSlI j ^^jjjil ^jla^l (_gjjia<all CajS 4ij*-a 4jjiil ( _ s -aaail ^J_jla^il (_gjiaUI jjJl£i t_lllaiij imethod 
(_gjjiaaa.il CtaS i_JjCaj ^.^a.all ^jiajil (_gjia-ail ( _ s Jc. (Jjj-aaa.il j^-aj Clua c A-jjjlU <j_)AUail 

I^ljlil (jjjlail ^ LaS A_Jjjlii <JjAllail AilliSlI <aukj ( _ s -j)j!l 
CjAUall 4ilaSJI x ^jJjjll (jJlall jjlaall = ^^aaall ^^jjisjll jjlaall 

,<jjjlll ^..aad ^LaJI (_gjiad Cajlail <jjqu]l (_Caaj 100 J ^Ciliil t_JjjCaj j 

:Reference j^jaII .5.5 

Gardner, W.H. 1986. Water content. In: Methods of Soil Analysis. Part 1. Physical and 
Mineralogical Methods (Ed. A. Klute). Agronomy Series No. 9. Am. Soc. Agronomy, 2nd 
edition, pp. 493-544. 
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Determination of hydraulic conductivity j /A a l l ^ jjjSj .6 

:of a disturbed soil sample by constant head method 

(j-a pLall __)J_^aj (_gic- Ajyill ejllJ (JjiLiS jA <Jja 11 ^Aulall ^jLall Scope <—_J Ajlxll .1.6 

.lalx-i Clua. Jjjljla S.1*J ^ulall ^Lall (Jaj^sjIII (jjiLiii (jS-aJ CpLallj ^12^1 i—Sj^Ia ^ 

-lUI -LajS Cllliic. c4jjlll 4j.}.J-a t4_^.tlall dl|j;gA*ill ^A j I 2>a “CLa^. ^ic. Aia_)la]| 

. (jjiLiill ^ja i_i IglJaatJ Jll_^a]| ^jLall 

iJiaJI qa 4j_)i-a JJC. -Lsjp dllilC. li.1 (jjj_)la (jC- Ajjlll (_gi ^.ulall ^Lall Jjj-ajjJI (jjillij |aJJ 

J-13 A-laal^xll £-a jSjoi 25 5 2>a J 10 2 __)la&l 4il3j <j£L£ljai2lj jl Allla-a dlljlj)->»»ilj 

.(_Ji^JI ^ jA LaS -Ljjpll (■ l-U ( _ s l c - 

(jjjla (j-uJgj ^jlc. ^3 ^uLal l ^Lall (Jja-ajlSI - La ^ 3 S -Principle ^1*11 liLaJi .2.6 

(jjS dulij ^La U-“b tj^JaS ^aJJ Cii-ia. t(jjijl.aJ.ba <lji ^jjaxl £Jjjj-all ^Lall 

(_gjojl.l (jjjl£ ^gJaaj j c^cjlill e-Lall (j}3.ii (julii J 

Ajjlill AllC. p- UjjIXT (jja^l (Jbbl A 4-^.Ll4a 1I dllj AllC. ^ya (JjaHal! C-Loll 

-. ---r---- = \i j/^ KS jAaflJjlt 

( AjjjII p-lijjl+ c-Lall p-liijjl <J!LaJ _jA j J ^.'bi<al' p- li^iX^jja^lIX Ajyil! AliC. ^xJaLo “b^buix 


Ks = 


VL 

ATH 


.T (jA^ll JXk A 4_^.Laa] 1 dil^ ^-^ c> (j-® ]/ 

.^sjuj L 

. ^ajai ^bjjC- ^-LaLo A_^.Lola A 

.£ c>jll T 

. ^ajai + ^.IaII ^lijjl (JaaJ j ^liaAll )\,11 M 

Apparatus J .3.6 

. 4 jjj]| <liC- (_ 3 j 3 CIijIj a. La £-lijjl (_ 3 Aila.ll JaAmj — 

.<jjlll Cllliic. la.^ Clllllj^la^l ~ 

. <ll«ll (Jlall QA ^JOll_)ll ?.Lall JLaluiV (_g^.l 2 kj ^)HiJ — 
.^joi|^ 1 I a-Lall (jJiLlil < 4 i.l 2 Lj dlljlj^la^l — 
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.^djj (Jjjj j a Lalll <jjjll <iic. djjjl dl_^ic. — 

. <daj AilliLa J .lajiuill (j-a Ig.xla j <lj!iJI tiLui<a] <iut.ll JAj-uI £dajj <jdLa3 ^JaS — 

:Procedure J-axll Cjljki .4.6 

<jjj!I dliljJajJV I <iiSj A..)i.'Ut..a dill^latal <laj_ul_^i (JiaJI <jjj 1I dliic. Ld — 

qa IgjjJaatlj ^3 j odl^ll <Jjjll a|)^l Jjl J '_Llaj J qa lgat^a.1 t^joi 7 — 4 

..lajioill Qja Igjt.la j <j|_jlajjiVI j_Jdl-^ l^.jlc- <la3 la-all ^jjlaS jl (j^jiilj <*_laaj (JdiiVI 

^lijjl qa (JJki ( _ s ic-l (Jj-aC- LS^ 1 aa_jla-a diu-a ^Jc. Lfr*da J t just-all ^11 dlliutll <_Jij| — 

(_Jj-aj j <C.lui 12 odal Jijoi'il ^ja L,-.llajjj j alall ^j-a'.'l-a'll dliutll liljjl j t dliutll (Jalj <Jjlll 

(_JS (JijS <3jj (j-a aj^ (_jjSjJ £dajj dust, dulill ^jJjll (j-nJaal 4-iutll j^a. — 

JajLoj ^dal iaUa^ <atla3 <latjdull ^(juLoij^ ^C-lj (jllaS qa <*Ja3 IguaJ ^aJ t<ilC. 

.dulull ^g£j]jjdfr.il ^jjiljll (_ 3 .nlai.il (_^aj-adall (_Lalall ^ic. Igutda i^JA <Jj!ill 

JjjS dull a-La ^-lijjl ^Ic. <Ji3 la-all (Jjjjla (j£- ‘da*JI ^C. (jjil^ll (jjfLjj ^3 — 

<J_ji*ll Ajl^lll (jj3 <3laJI djlada L_]jjjli ^..'.il; alall z^^a (JjjjJl L T J ^ a (j-a tAdjeJI 

.<iutll (jjS ^-jlill a_^all £-l;l <jHj ^1 dill qa H-aj dnst.i <iutll 
Ailliaall (JjauuUj ^»3 (Jitaj^l qa ^lall ^dj ad J <iutll (_3_jS duLl al-all ^-lijjl ^Ju-a.) LaJUC. — 

.(Ji.Ull (jdj ^ 

alall ^.st.st £-a ujjoiljjj <JjldLa 4uajl Jlild <lutll (Jdal V ^dl^)ll aLall ^stst ^jjluaj ^»3 — 

.^d|^ll 

.4joiij ^lajll Jj-alill J2Ld AulLlla dl_^a dliLll ^dl^)ll ^.^.St dlill <l^)dllll jdual — 
.(<jjj]| 4iic. ^-li!ijl + Ad«JI JjjS aLall ^-lijjl^ (_gjLoij (_£ill H j^jSjljjdgJI ^j^ljll t-Jjoia.1 — 

• A A. iu».ll ^JaLa <^.Loaa j l L 4.1 util ^-lajjl ^jjiLlil ^»3 — 

,K <lut.ll ^-idall ^LLall (Jjj-ajLlI <ai 3 L_lUa,Stl ILLoi jj£dall (jjlLs (jjflaJJ ^»3 — 
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Moisture retention laLiail (pF) Jj-#-ail 4jjlil AjjJaj pajL^aa . ^ , au Alaj) .7 

: characteristics of soil (soil water desorption curve by pressure plate method) 

ajAS (jC. jj-a-all Ajjjil ^j^ajL-sai. aL^-I t-AA^J Scope <—fiA^Ji J .1.7 

laxdail 'a^^. Aiyla L-.ua. t<jj!iil aALa Afral 4ai±i-a aj3 AaC. a-LaiL laLfriakV I ^Ic. 4 aja]| 

Vla-a J-<uio) cjIa 15 J jLj 0.1 (j^ ^_$]jJA ^sil^-a la ji.^a J^nlalA A-Jjflll qa aLail ^j^aLl-s.Aj.2^ 

.^aIa]| <J_jaA]| <_Lal*-a ^4^. £-Ia2uL^ Iaaa tAjjjil Ajjlaj ^ja LlxaIj 

j AAa^a aljA laj.jJal aLaiL xlull ajjjII diliic. ^ic. : Principle ^1*11 (AjaII .2.7 

laxdail ^jLaiil LaAAC. C1 jIaa*J) (j^s aLail <-_iajAA Clua. 1 1—lljuat.il ^ja aLail ^)aj ^^La. jllaij'il 

. a Lail 4jja]| tilm/a aj3 £-a (J^la-ail 

:Apparatus lIIjaVI j Sj^aVI .3.7 

C<aC.jLM (JA jjlc.jj lilljA j t^JjLil LjJ^aa ^jla-ai IjL^a.t^a-a. ^a./ia alc-j ( _ s ^ j llajuJall 'a^aja. — 

.15 ^jLa. I J ‘J 1 ^ 5 ^ laa.d (J^iad <JjL? I 

J> U] jlc. laC-Ld — 

lajidail (_La^lia (Jjj-ajj ^xllal^a. ^ja t_ailjj UUa tlaxdail alc-j £-a JaC-U^ajl (Jjj^ajA aAaj — 

.,1aJtda CllLalaxa j ^jjiulLa tdlLaLaj^a tl_iil*JI 

.<Axa|^joj 4_LaLuaa ^j^aljiil — 

.^j_o 4-2 ^ja ^UjjI j ^joi 4.7 — 2.8 ^>iaaj Cllliljlaj.4 — 

.<jjlj!la ajl^a. <ajA dill 43^)C. — 

^»Ac. l—iAflJ tQ^jall (j' 4 l^aj^a. A^jq] 4_i 3 4_ijAil CllLliC. £j4aji <. l4a.,a j l_a.;.4a.A (jjS — 

(_j^s Ajjla^jil ^_)^aL^aLlAsl 

:Procedure J-«2I dljka. .4.7 

-2.8 L>° ^>1^ dlljljJauiL <jja-a jjC. jl 4jji-a Llj^ A_J_jH 51 Cllll^. jj^aj : dlLm.il jjfraj — 

24 ^3^ dlla. .laj.da JSi dllliC. ClliiLa J)J^-a2 alc-l^a j t^joi 4 — 2 (j^s j ^»joi 4.7 

. JjAAAiil ^JjLil <J_jiaj ^udljL^a-a. ^.'l\'la *Cl}C. 

^»Ac. J i ^glLaJ Ajjlil ^ dlljljlajj'V I JLi.ALj :4j^a-ail jaC. <JjLil dllAC. — 

LaS tjiall ^ l^JidajJ ^Ail (3-aJ Clllll*il Ai.1 Ajc. j .laa.da 

. ^gil J JJ ^ajil 4_Loili<s AiylaJ lg..)lc. <la3l^-ail ^C-ljJ 

t^a 2 jl=»4? (Js^AAi.) (JiJj j t^iia-ail ^ lajflau ^JjLil CiulaJ ^aJJ :4j^a-ail <Ajlil Clllljc. — 

.<jjjilj dllj|_jlajaj'il Ls-^ 
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. j^a^sil <_Lal£ da, l^cjj J ^4- a '- J ’’ li - a " (j-ab^*^ (_ s 3c. *'-£j2ll dlilC. £dajl ^»3 — 

Linj laLaill f-jLa-a a lc.j ^3 l^jtdajl J-alS ^ajj a.la3 dlllwJl £-a *daLa.ail I t—LllajpJ ^»3 — 

jn ajJ (_Jj 3 lillL J ll^C-lijjl ^jiill ^jia. 4jj!iil dlilC. jdi_l j ^-aLui-all j^jail aLail jAX-l 

.Jraj.dail alc-J ^3 l^Jtdaj 

(_)j^ajl ^»3 j t-laj.dall s-lc-j ^3 -dla^ail dlil»-il £-a 4-j-aUa^all (_^al_yil £da (^ilLlI ^jJI LS^ ~~ 
..laa.dail j^a. ^jld A-luLa-ail j^al_ysL] I jn aLail (Jjj-ajj jC. -Ujjjoi-ail L-i-llli^ I 

. ^»l£a.Ll iaidail j^a. (j2lc.Ll ^3 — 

.aJliC. aLaiLi Jaliii^VI ( _ s Jc- 4-ijjll j - ^ (_>“Li 3 S- 1 jjUa<a3t -laxdail j.iiiali.i ^3 — 

.laj.dail jn (_J3| ajib tilj-.a-a-a\l j 4_jiil dlilC. jaJa -ijak^ail aLail Ida -1-aj.d-aiI (jnlaj dta — 
ja"ua.| j tAilLuiil dl^Lu^ajill JliLi. (j-a -laidail ijaai. ^)ld <_ 5 ^j t —*'ij»II (j-a ^jjaJla jala-ail 
£-a a- Lai] -Ljlil dlma aj 3 lg-l3 (jjjLaiij ^jail *UlaJI j ‘ jjljLil 221a. ^21 (Jjj^ajil ^djll 

. Jo*, doll a-lc-j jn aLail <_S3jp (j-a 4-lic. (J-iLaiJ j t Ig.jlc. jala-ail Joxdoil 

. Ig-La dlLl.ut.il jrl^kl j Jaatdajl ^iS ^JJ ^xi t dLaLaj^all <Jaaal-laidail £-jSj ^xia — 

• ubi^ ^ l!?-^ J -3a*J-<a3l j^ai. O' 4 4*J *d-bj (_g-^ j 2_j2l dlilC. jjjj ^3 — 

. jjjll dlaj jjiax 105 jb^ ^-rj^ LS’k' I g-Sa S iCr i J LS^ dliiatll £da — 

• 3ji i i—SS^-ail ^3 l^jtda j j_^s]l j-a dlliutll ^l_^.lj ^3 ~ 

.jbjVI L^?-^ J ‘LsLaJI <jiil dlliic. jjjJ ^3 — 

. aA^iui-ail J-jj.dall -LlllLail ^-jiil Ajjiaj L-lLoia-1 ^3 — 

^3 Jajjtdail d-UCkJ t j-a (_JS ^3 l si'j-s .^1 JaJtda (j.LlJa'l .1 j£l j -LilLoiil dl^jladll JjS — 

4iiLLa La.1 olc.|^)-a £-a c^jljlil (Jjlilil <_LaLt-a ^Lld^/I j-a (_gl 4jL 15 — 0 jJJ Jla-all 

. Jaada (_]£ Aic. dljj£-a 


a-La ^joi ^Jl jULl Jaidail ^j 3 (Jjjd I^iLillS pF j»J3 ^1 4iila-ail Jaidail ^ajS (Jjjdll ^3 ~ 

^LajLi pF ^13 J^jil Adiliil ^-lill ^ 1020 = jb 1 (JS C'-Lia. 1020 -j l^jdai 

pF= log io (*l^ ^a-uj dljl^jJ (jlla-ail iaidail^ Ida. l^J jjjoixil ^ijlijill 


0-aljl£ 4_li Lilli iajJadil aLLi^/ 0-alijl j I 


^liadjqill pF 21 jalS Lb^ 9 -* -Lalsj-uL ^3 


•lU] 

:Reference ^jaSI .5.7 

Carter, M.R. 1993. Soil sampling and method of analysis. Ed. Can. Soc. Soil Sci., Ottawa, 
Ontario, Canada. 
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Soil Chemical Analysis A-uL-ajill JjiLaall ijjpl 

i£ A j 4-iSjlaa]l g Lkaj^il .iLaC. ^>iixj <LaUj <Jakj ^ ic. aa^JLj ^^g-aill (J-jlaJllI ^ ^jjLoiaJI CllLLaxll JLalxj 
1 (Jc-Uil a.}La j-a jil£-a 1 jl (_£I t(jji.l SjLa j-a jil£-a]| £-a (_Jc-l4ia o^l-a (_£I j-a jjl£-a]| jl 

. jil£-all jjjll < Sjxli ^1 ^_ja^)ll ^C.,Ht ii; IllA j (_jj^.l o.lLa j-a jjl£-a 

£8 £-« jl jil£j ^ ill jj^xl I j-a jj^ll jc. ijLc. jA : Equivalent weight £^11*11 £jjil 

■laj ; U^a-all jjLlI jj_jll j^ ^LlaJjaiJ 4-l.liC- 4i£}Lc. lilLiA j i j-a ^35.5 _jl jj 2 Lj|j.l}A 1 _jl jJa-JUiSil 

I jil£-a]| 4_j)j j La j—raAxI 

.jSISjII x jiliall jjjil = jjill jjjll 

LajL-o-a jjill jjjll UJ& ‘Na, K, Cl JLLa (jjill 4jjj (_£jLaiJ La ^)j-aixJ ^LLJI j)jll jj£j is 
La j-^a'iC- ojL oj^S ^A j jslSill <„)j^aLk ^Jl t_La-J liA j t jalSill Ljj^a-a jil£-a]| jj_ji] 

j-a jLaJjj jl Ig.'i^-a.; ^ j-ia. jj.I^JI ojL (jl i"n-s j . ^)i.l j^-atc. CllljL j-a jjx-a j-a JllajVI (_gic- 

£ * -* ~ ^ ^ g 

^)j-!aljxJI CllljslSj Lai c^aaj-^all Jl^.l_jil LjLao-a l&jsl£j ^)iic.| Jlij ^)i.l j-^a'lC- j^s oJ1^.Ij ijL j-a j!i£l 

sLa lg,»,o -j^-'V.) jl j£-aj ^All jjaLjj.iig.ll diljL jjic. (_ s -ic. <-£113 i-_i3jjj j 4 ‘3 ‘2 tl jj£j -laa (jj^.L/1 
^3j LajlJ La jj-a'lC. jalSj jU IjaJjj V *LLL^u£ll CllLlc.l4ill ^ (_l^.Jj CllljLII jl LaJ j t^galixll 

- 

S^Lall jpj ^.Ij jil^a ^Ic. <la jil 1 (_gjpaj (_$L1I (Jjla-all jA :Standard solution jjLjxll J jW a l l 

.AjIjlLII 

.HC1 ^36-5 ^-i-a jil 1 c^LlI J jK^I I jA HC1 ij >» - a^ j-a (_gjU*JI J jK^I I : JLm 

.H 2 SO 4 £-49 (_ 5 ic. <la ji] 1 lS Lll J jK - al l jA H 2 SO 4 |j > i- a^ j-a (_gjUxll J jK^I I 

:lJujUj 

j^s dlLaj^C. ^Jj^ill jl CllLal^xll JySjlll jC. ^xj 4ijla]| sAA (_gi * ^fjl — 

^jj^j_-al| j^ (J^l^a JIlLaS j cA^lj jiilxa jl A^.lj jll ^3 ^_ja^all L_)I.La]| 

j U ^11 ^.LalL <- '99-t ^aJ CgLall j^s (_^3 j^-all jLjjlS j^ ^5 t^jLI ’.jjjl/^ 5 

.Jl^.lj jll J_jLi-ail t _ s JSJI ^-^-11 

jC. JAixUllj lilli J La o^La jjSjj ^TJ > '<rt jl] (JjLoijII Jajoijl <J_jlall <jjaiill ^)ilxj IAj^IaII 4. U«lll — 
jjL^all (J C)\^.a UlLa ^)jJaa>-.)9 i (JjWxll j^ ^[)C- 100 ^ 4j|jLall o^Lall 

jjj j-^'j^aJ lillLj j cgLall (j^ ^ 95 (_^3 ^IxJall ^La j^s ^ 5 ^ILjj %5 ^IjJ L^LII 

(Jjla-all 4ij)iall j . ^(J jka ^100/^-lLLa ^-5) j^)L3^ 100 (J jW ^a l l 

. g Lai I j^s %72 jjjil-J %28 (-lujj£ll (_pax?a.l (^LLall 
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-»■ as^xa A-jAs^sJI — Adjjll Ai^ball Axuall t_jLoi^J :A_L&g^ 2 l — Agjj^jll Ajj ball A,Ui» ill — 
.Aj_jball Ajjoiill ^ (_J_ji^-a]| AsbS (_gjLoij j tS-l^j 100 ,^1 p:> 2 bl li& t—boiij ^aJ jjW-all 
(j-a Aljjj eA^j 100 (_^3 i_j|Aa]| -»■ A3j*-a ^1 ^ti^J lAgjj^ll — A^-v-vN AjjjaJI A, ua ill — 

. t-ll-jall Aib£ ^Jc. A-ajjaiLa Al^ball Ajjunll (_£jbjJ j t JjW.aH 

100 J] bjjoila JjW oil pyt ^jic. L-jIbaJI (_gjLoij :Aj4-y\M — AggaAll Ajjlall Agnail - 

JjKaN 4ilj£ 

- X Aijjjll Ajjaull (_£jboij j iga oA^j 

ulUt 4ila£ 

jl (jjjlb^ (jjuLall ejjakVI aAxj (JjWaII ^3 aASj A=ljj ^ill Saball Aui£ q e. IjbaJ ^jaxj J 
(j-a jhil Aalball Saball CllVj-a 3AC. (jc. jaxj j : Molarity (AjjVj-^I) jIjaII JaSjaII - 

. ^Ijjbb L-lSj-ail ^bjjjaJI (jjjll LS^" l T 1 ^>' 4 (_£l t>® -^IjH (JjaII (_gjW-j CIll^ <JjW-all 

. jlaba f. ba ^1000 + H 2 SO 4 ^98 i_£>Wj H 2 SO 4 Jja 1 JjWa : JIa* 

^3 blAa Saball (jA Aabj Jj-a i _ 5 -b. Jlj-all Jjla^all ijzJ^ :Molality (AJVjali) JIjaII jjbjjll - 

(jl ^/l • cJjWall (_ s -^l p>a>.lb ^LaaAjM ^»Ac. AJWJI aAA ^3 jia.jbi j t-_LjAall (j-a aWj |»^)CjL£ 

^1 I_jldaJ A-ll-lall Saball (j-a Jj-a ^ ASjxa (_Jl_j-alb jjSjill (jC. ^uxllll (jjoLlJjll (jala^d!! 

. JjW-ail ^Wll p^i^ll ^1 ^j=kjll (jjA l—Lj-lail (j-a ^\)£- jb£ 

:(pH H 20 , pH kci , pH each) Measurement of pH A-ba^aJI AajJ jjaSj .1 
-Ob Ajjill pH ^-sjxj j ‘pHcacn j' pH kci j 4 j£]| pH (jab^ : Scope j AjULSI .1.1 

pH=Logio[l/ H + ] = -Logio [H + ] ^jljbi jjSjj ujjlial ^jjbxll ^jjjUill 

2.5:1 jjka (_^i jl Axu a ^l l AjjajJI Lai Aj^ill pH (jalij :Principle j»l*2l lAjgil .2.1 
0 s - pHh2o^H*^ ‘ M 0.01 JySjjll jk CaCl2 ji M 1 KCI jl «-ba (jjSj J jW a H 

.Ajjlll dlbj^xl AaLja^all Abb^SlI A.4i2-all oa_j2LjA]| Cllbjjj^jbl 
j AaLjaball Abb^SlI A.aiJ-all AjuJj jjall Cllbjjj^)JI j^Sjj (j C. pH CaCb J pH KCI J 

AibiaVb ^Alalilall dlbjj^l) Ajjlll tllbjjil AaLj^jAll Abb^SlI A.3 Joll ^^gic. Aj^ksAaII Cllbjjj^JI 
,^1 CaCl 2 (JjjbaA j! KCI Jj'^a ^lAabjqil dnJa ^ ij^LalVI ajl_yuj A^ai^. (j£. Aajbll djbjjjjbl 

^jljd Aa\Wi 3 jjW-all l^Jlibl j AjjjII dlbjjC- Aj-aKsAall ^jaxalVI J (jJSajjA^JI ^jl_jd 

lAlalx-all (_33 j (J22l jjAa^JI ajl_jjoi Oj|^)^-a ^jaialVI 


ai 3+ + h 2 o 


A10H 2+ + H + 


:ajjj 1] Ajjlall j Adajx^.11 A^kja i-TjAjjj (4) (JjAaJI ^dajj j 9~3 jyj Sale. Ajjill pH ^js 
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(Marx et al., 1999) j 4-a>jJ <-ujjj (4) JjJsJI 


<uajAAll 4-a.jl 

^jluLoil 

5.1 > 

(_5j3 

6-5.2 

^ kSlA L^. 

6.5-6.1 

b-Q iq]o ^ -S. 

7.3-6.6 

urSfb 

8.4-7.4 

<_£ictii 

8.5< 

lSJ* l$JA 


: Methods of pH measurement Abaj^aJI 4a.jJ <jJj& JjjI^s 

. 4-JUlbuia. (jijjl alA^lLall — 

. (Gillespie u_^° ^1^ ^'■ ^ ■ 'b ul — 

•pH m eter ^>1=21 “ 

JjlLa^s pH -SI jW^ ^jj-^ Syl*-® *\M l>*) pH :Apparatus ®3$-^VI .3*1 

. ^4_iic. JaxJI p Ju JjS 4ajoiLi3 

:Reagents AapUl Jlj-JI j JjJLa-aJI .4.1 

. ^Jaboll e-bail qjp jj] ^3 ^giiil ^»jJjui1j_$j 3I .lr)_ji£ ^74.5 4-lbl 1 ^jjjaib_jjll — 

. ^jJaLail pLA) qjp J^A ^9 ^giiil ^jJj-ull^il .llj^iS ^ 1.11 <_jb\ Q.Q 1 ^ j ; Uji.11£H — 

. pH -II jl$-=». Jajjbai 10 ‘7 t4 pH ^Jaba ^^j-ulbS J j . W .4 — 

: Procedure Ja*JI .5.1 

:pH measurement of saturated soil paste Aa-uIa I I Alj-yti l ^ pH -II Aa.jJ jjjSj - 

jl ^l 2) <Sj~s.''aH j 4il_aJI 4_uljbil <iutll (j^s £200 Jlbi. ■ 

.^^jn.u/b 

^absLl 3^- i—UjbaflJ A. A .w.,11 _ja*Uha1I liL^bil £-4 b^Jjbj ^jiaLail e-biil l Lbal ■ 

V j ip _ybaii luiSlc. j IaaV lg.T>Jaj.ji (jj5b 1 "'J^ 4a..uball 4jja-all ( _ s -b- cJ^-ajabl ^UbVI 

bxj £lih j bj*J lg-l3 (3^ 411.1a. Ibl t i— .l5bn.ll bills UJ^b J ^-Jajoiil p bill ^.A.'a.'b 

•cijj^l d>^ 

jjlS Ibli 4 jjj t- bj-al .^jjbbil bawj.il jjaa-iill -^1 f 1 ^^l cblc-boi ^jjl cbliut.il liljjl ■ 

Cl)lc.]jAil bil£ (_gJ-4 j p bail (jbubai lillb j ajbi! A. iut.il liljjj^ ^jji^xlb jl ].blj e-biil 

. (Ig-J (jbjb ^sbui j 
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2^.1 2^ AJuat.ll lila^aJj £-a s^jJulfa AJnautll JSjjj51LM ^jjlaxj ■ 

.((jaiLull (J-alS jjLuJa j AujIj^JI 41-s3t21 

pH measurement of 1:2.5 soil water 2.5:1 4 j pi Cj lilacs <_ji pH 21 <La.jj jjjSj - 

:suspention 

• 2* 250 Aulajji^s 4jpl L>° ^ 10 uj * 

2pl pH 21 M 0.01 CaCl 2 J M 1 KC1 J jiJull *1* lU 25 • 

.'iyiiiia pH 21 jl^a. ^Ic. Ip 2x.Loi oju2 ^j .42a_jp_<2l Jjlc.1 4 j_uLi2 

pH measurement of 1:5 soil water 5:1 4jp1 Cjlilau* ^ pH 21 <La.jj jjjSj - 

:suspention 

• lU 250 Au2ajji^s <^k 4jpl qa ^10 <j) * 

2>2I pH 21 L-kuA M 0.01 CaCl 2 J M 1 KC1 J >2121 *l» > 50 • 

.a^jJulxa pH 21 jl^a. ^Ic. Ip 2x.Lai oA&l .4ylaj|p-2l Jjic.1 4j_ulla 

:References £>-21 .6.1 

- Conyers, M.K. and B.G. Davey. 1988. Observations on some routine methods for soil pH 
determination. Soil Science, 145: 29-36. 

- Peech, M. 1965. Hydrogen-ion activity. In: Methods of Soil Analysis, Part II, Chemical 
and Microbiological Properties (Ed. Black, C.A.). American Society of Agron., Madison, 
WI. pp. 914-926. 

- Schofield, R.K. and A.W. Taylor. 1955. The measurement of soil pH. Soil Sci. Soc. Am. 
Proc.19:164-167. 

- Marx E.S., J. M. Hart, and R.G. Stevens 1999. Soil Test Interpretation Guide, EC 1478, 
Oregon State University, USA. 

> 4_uIjj££ 11 4>U11 <Uau<ljj 4 _jjj 21 f-Laj (jbjill 422111 £^LaV1 jj2s2 .2 

Determination of water soluble salts by the Electrical Conductivity in soil water 4jp1 

jl Aju uLa Aiiax.) A_j_jilll ^k 2j|jj2l 4yjjj->c.H21 ^LLaLM jjSjl (jc- ULC^SII 4_2al2l ^±*5 extract 

i^ja (_jjj ^jjJzsja 2J A-a qa >“ 1 4jlslj A-iUj^SlI AulsLill j 4^5:1 c2.511 CLll2x,a 

.(dS/m) ^/(jjolajaiuiJJ l$j4a .j j 1 aILui^j 1 <ag j. j 1 ' y 1 : j a—^ 1 ±a 2S ^jjj21_21 

4_2s12I (JjiIsj j .4y3 4 _uI 2I 4-2511 ^LLaLM 4_u5 4i_)*-a La 2ijA-2 4-21^)^511 4_2sl2l 4l*i-1 j (j5aj j 
jl^au 4y»l »2I i_jjlLa jA j Electricl Conductance ^21 j^51I 2^j2I (JjjxIj <»11 

• EC 21 j>. ^^-ajoU (j^aLi. 

>21 ^LLaLM 4_u5 ^y2j Jjllpa qa »a 4»ll 4ylaL2l (JjIjs .Jxj : Scope <—sa^21 j 4jU21 .1.2 
.4j 1L^51I 4_2alill L_jjailijj ^jL< 2I ^j^aljJua^ll > 42121 ^LLaVI >jj » > 4_ii521 
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j jlaLall c-LalL) AjjjII ^ 4jjI 2]| ^2L«Vl AjI2I Cj Jc. AiajiaJI s 2a :Principle l4j-all .2.2 

AyjL^Sil 4_ilalill j 4*yA*]| 4-iiajJI Aiylaj jl Aalia-a t-_buaj AjjjII a Lull AsLialj lilli 

lAyltlll <Lyj_^aJi]| 4 ia 2 l*Jlj 4 _ul 21 l ^ 2 LaVI £-<s Jajjjj j C 0 jllll t _yra\r~w.'u.a,ttH 

.4yj|2 ^2Lal 640 ^ajoj/^jjilajoi 1 

Measurement of EC of (5:1 <■ 2.5:1) 4jpl Cjluaiilui* ^ AuL^lil AilaUll jjjSj 4ijjL .3.2 

:soil extract 

Ai-Loi oAa! q j .5:1 jl 2.5:1 ajjj — 

jlg.ra.ll ajjla-a -1*J ^aijll 4-ilslill jl^a. qa ^2ujil EC -II aa jil ia. — 

.4-j Aj-aliJI 4_ijoiljal| 

4aKJI ^2LaVI (jjjsj Aipall ai^j jiaj :Drying method t ajSyill 4ijjia .4.2 
J* jya ^joiS a .,j 10:1 jl 5:1 4jjill ^La (^yalA *um (jac. ^^gic. Ai^lall AaIxj j <jjj 

. Aj 3 4il^J| lylijl jjJjj j ^ 110 

:Procedure JajlJI 5SjjL .1.4.2 


.5:1 ajjj 

.^3j ^aJ 15 aAal — 

. (jaiLajiSk jljxa LS^" 4i_jj*-a ASjlij A. \4rv lg.Jt.3a j <ja 20 ^joi jll j^a — 

. ^Laj ^ 110 ’jly^. ( _gic- LS^ ^2ujll IgyS Lag Aji^JI L. aia. — 

. ClilAll ^jxa. jj_jll j i- jjflaHll ^c-l j Igjj ^aJ <—aia-all AjaaJI .ajj — 

:Calculation ljLuiaJI ASjjL .2.4.2 
A la-v^l Qjj — AsIaII ^5LaVI £a 4_IAa2| 3jj = jjitail ^a-ait ^5LaVI 4yaS 

\^\ l , t '. .. a\1 -y 

----— x jj^Lall ja^aJI jji ^5L«VI AjaS = ^ ua]\ /ji AylSlI ^5L«VI i ^faS 

t_aaiyUll ~ ^ 

100 u s^ 1 L y»IVl.a*ll . , . „ . „ . „ 

- x --— x £ Jj^Lail jj^aJI (jl ^5L«V! AjaS = AjjjII AaKlI ^5L«5U Aj^iall Aouull 


~I') 5 i. a _'^"'U .a 

Measurement of Electrical 4*j*jUil 4 ij-\c . ^ 4ajL^£ll AalflUll jjjSj .5.2 

j iEC -II Aiupall aiA ^'..^12 :Conductivity from extract of soil saturated paste (EC e ) 

.^1 (jailttjouoLp 1.8 (_3 j3 Aj31c. Aylslj l^J ^^jll dlllwJI ^ <jjI 21I A3^ j^l 32-^41 

:Apparatus dljJVI j »3^a.VI .1.5.2 

.Aa^Cajjj cjLn^.1 4-Ujljl t4-nili. Aa2la Cllli 4_iLj^i_<s ^-aS aA^j — 

•ECjW - 
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.(jk) ^kia j jkla : Reagents ^LajjUl j JoJIxaII .2.5.2 

:Procedure <J^*21 4ijjL .3.5.2 

.(5 _ 1 ajiikl La£) 4.31..uka A-jia^C- ^ia^k — 

jjjj j £-aS jjjjk (jc- tdli J £J_>k]| 4.-s.j.->a,a ^»|.likailj (jxs e-Lall t-_la-ml — 

. jliii.1 4-1 ^ ^xi^jll £-a^.l — 

^jk .AjijjklVI (JjixiC. jjjjk U*"■ A_LL>&^I AjISUII jl^-a. A-kx-uljj jl t-kialiHj A.LIL1I ^LLaVI j.13 — 

•(f/lJ(k-ajaiuip) jlg-^JI (jxs Spl^jall Li. j (J_ji^-a]| 

:Electrical conductivity units AjjLjj^-SJI AJaUll cj|.A^Ij .6.2 

(J^sxjjoua 1.1a. oJl^j]| aAA (jl VI ^/(jjilajaijaLp Ajjk^kil <Jalill Clljl£ ^»jVL A-ajlLall Clul£ ILI 

• t /j? M ok xjq ^ 


.(mS/m) ^/(jjilajoulLa 1000=(dS/m) 1 - 

.(|jS/m) ^/(jxi-ajoijjfLlxs 1000 = (jjiLajauiLs 1 — 

.^./(JjlLajaljjfLlxs 1000000 = |»/(_)JlixSJauaLp 1 — 

.(dS/m) EC X 12.5=^-LlaVI a^ - 
.(dS/m) EC x 0.064=Jjk-all ^ C LUH Ajjlall - 

.(dS/m) EC x 0.36=(^. jr u,-- ) J jl^all ^jj-ajoiVI kj . ^' l - 

(Ua^iL^LaiV I -Aic. 4_iuil . -i pLail 4_i alall 4_UiiillX ECX 0.064 „ . . 

- 1 —- = Ajjiill AuKII ^5L6U Aj_$iall A, uxilll 

L-.Ujjk A.*. ujj^il A-jrajJI (j^akjLai-al ^jL^^II (J-U-ajLlI (jjiLuil ^ic. ^Axall A^_jlall (jxiLia jl p.nsli jjj 

:(Jones, 2001) 5 <Jj-i?2l ^ ^^ajxs jA jlill A_xikia 
Ajt-ukall ALydl Jaxajjll (jxjluil ^C- AjjUl! AjajlaJI jjaaSj (5) JjiaJI 


AjuAall ALajdl AojL^SJI Aalallll 


dS/m 2-0 


dS/m 4-2.1 

^*LuAa*i*y 1 i (JjA^ ai*\ xoii *^) aJ^Is 

dS/m 8-4.1 

^Jox.xQ ) AajIaII 

dS/m 16 -8.1 


dS/m 16.1 i> J£l 



olill A-aki 


XI I_bol^. 


5:1 (_4akjLouil (^Jjjkxajjll (jxiluil ^gic. (_g^4ail A^_jLa]l (jjikia jl -vnV \ Lai 

: jA 
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5:1 maI Jj^jjII (JjiIujI ^ylc AjjjU AajIaJI ^jjSj (6) JjAsJI 


5/lp^lal.Aalalill 


dS/m 0.6-0 


dS/m 1.2-0.6 

4 -v4 \ 

dS/m 2.4-1.2 

4 -v \ a 

dS/m 6-2.4 


dS/m 6 t> J&i 

j.1^. 


:References £^l>»ll .7.2 

- Jones, J.B., Jr. 2001. Laboratory guide for conducting soils tests and plant analysis. CRC 
Press, Boca Raton Florida, USA. 

- Corwin, D.I. and J.D. Rhoades. 1982. An improved technique for determining soil 
electrical conductivity-depth relations from aboveground electromagnetic measurements. 

Soil Sci. Soc. Am. J. 46: 517-520. 

- Corwin, D.L. and S.M. Lesch. 2003. Application of soil electrical conductivity to 
precision agriculture: theory, principles, and guidelines. Agron. J. 95: 455-471. 

- Rhoades J.D. 1990. Determining soil salinity from measurements of electrical 
conductivity. Commun. Soil Sci. Plant Anal. 21: 1887-1926. 

- Rhoades, J.D. and D.L. Corwin. 1981. Determining soil electrical conductivity-depth 
relations using an inductive electromagnetic soil conductivity meter. Soil Sci. Soc. Am. J. 
42: 255-260. 

- Peech, M. 1965. Hydrogen-ion activity. In: Methods of Soil Analysis, Part II, Chemical 
and Microbiological Properties (Ed. Black, C.A.). American Society of Agron., Madison, 
WI. pp. 914-926. 


: Determination of Calcium Carbonate jjJSj .3 

Determination of Total Carbonate by SjjIxaII Aijjiaj 4j>ill ^ Ailill jjjSj .1.3 

: Titration method 

.AjjjII ^ diljjjjS :Scope j 4_iUL!l .1.1.3 

a^lj UKII <iyia aaIjij : Principle S-Jj-all .2.1.3 

^aJ cCOt J)lc. £-a Clua. HC1 qa 

4-LaS t—lLma. ^ja (jfLaJ (_g2il ^aVI ^aj-pCllLLa Jc-laill (jC. 4alj]| 

j cAjjjII ^3 tllliA jjIaII -=Ujau3l t-jLoia. ^tillj j £A (Jc-lilll ^3 pllg.'u.a,all 

: yd till JLill JL 

CaC0 3 + 2 HC1 -> CaCl 2 +C0 2 + H 2 0 
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£-a ^ajj^ji-all (JlLa A-jjIlJI ^3 a C_j 2 lj^i 1 I ^ja 4fiiii-a ^Ijjl Jc-lLl Lii^lall aCA L-ljAC. ^ja 

. ^aj-ljaillSlI Clllj_jJjS LaJ 4-a-iiiII ^jC. _JAJU jjSJ j a Lall jjl£ ^uo-a.ra. 

tCjU.U^ c Ja 250 cAAajjLa :Apparatus 4-apUI CjIjjVI .3.1.3 
:Reagents 4-#J!>l51 Jl>»ll j JjlLa-all .4.1.3 

I^-allaj 1 aj-pja^all Cilia La J^!~i-a — 

. 4£.C j ^>CllJ ^3 ^}iaLa a La <_J-a 200 (_gJI_^J 1 J J ^ a ll Cilia-La QA ^ 40 i-jLI m 

. (J- 4 1000 4jtxa ,_£;Ll*-a LS^j LLaj Jjia-all (Jiil u 

. “LaLLa^l ^)la£all aLalL -a3a.,:ik.H (J-aSI m 

I^^allaj 1 HC1 a Lall jjl£ (j laaa. Jjia^a _ 

. JaI (_gjL*^s (JJJ C Lgjl^ f-la (J>a 200 Jlj^ ^Ca ■ 

jLs) 1.19 AlsliiS j %37 sjjSjj jf^all a Lall j_jlS l>* cl* 4 82.8 <1 <— LCai ■ 

.^^jJUs j-llLai <clajail_jJ 

. jlaLall aLalL jll ^1 ^-^11 J-aSI ^aJ <_s-^ J IjL^all liljjl m 
• %95 ,_s^jl lU 100 i_gjL}*-a <JjjjC ls^ <J>^ o* ^1 <—:%1 (jjltis JLc — 

^gi Na 2 C0 3 4_LLaLLll ^ajjCjj^nll Clllj_jJj£ qa £- 53 4 -lL I^^-aUaj 1 ^ajjCjj^all Clll_j_jJ^)£ <J_ji^-a — 

. jll ^1 ra.il J-aSI j ^jlaiall a Lall 

. j JaLal l aLall (j a J-a 100 ^ Ig-jL J JA 4 O' 4 ^0.1 Li. IjJiLa JJ-i _ 

I^g-aLlij 1 a Lall J_jlS f^yaA.'Si. 4_Lallij l_iLoi^1 — 

.J-a 250 4 jljui 4_llaj^)i-a ^3 ^g-aLlaj 1 ^ajjC_jj_aall CllLj^J^S (JjWa ^j-a (Jj® 10 Ci. ® 

. (^JLLall <_y^ £y* 4_laaj 2 <_ Lial ® 

^Jl ^lls ^IIsj^j i jA Jj.lrv«all (j_jl a Lall J_jlS JjWx <Jaaaljj JjLi * 

•Lj^ JlajJJ 

^ X £- = x ^ :aLall j_jls Aj-allaj 

r x Cli^H" all .a a = 1 X 40 

(aLall jjlS (jlxaa. Aoallaj) £ 4_Laj 

’.'nj . >i^. ^11 aijjJJ - ^all Cilia La 4_LaLlaj (—jLuial 


1x10 


4alaj^)i-a ^ lg.Jt.ala j lijLoi <xallalll CC^-all a Lall J_jlS ^jlo-ara (J j\^.a Qa <_La 10 Li. 

.jjjltis (Jj^ 3 Oflc ^j-a A. j-a'a*l 2 t —j j Ja l ^aJ (_La 250 

. l_^jAj ^11 (jjlll ^Cc. (_j-a (j_jlll 1 ^jjC_jj^aall Cilia La J jl*wa A.J-aa.jal ^ Jjlc- 
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I ^aj-l3_jj-ail dllf-La 4_usllaj 


e x c = e x c 

t x t = i x 10 


djIe-La 4_1 a£ 
« ^ Clil^Lo 4_LaUaJ 


1x10 


^ y '-‘^ Ailc-La ^ 


:Procedure AjjjjL .5.1.3 

• J* 250 Axjoj 4-i^.lakj ^Lilaj^i-a ^3 0.2 LS^" ^4J-'~^’'- a J IjjljA AsA, Ajjj £-1 (jj — 

. lijLoi ^-allaj 1 f. Lull J_4^ a tl^ 4 l!- 4 10 1 _**Ial — 

. y>J ^aJ jjLiiJI <_JjS Ls j \jj3j ~ 

. ^aJ C(_gjLjx-<s A.J-aa.jji jj ^jiaLall e-Ldl (_j-a <_J-a 100 A] < iiial — 

.^alljll ( ^ S JI jjJtls Jjjjjall (_y^ Cy* Jal^j 3-2 < LJal — 

. JjW-all -lie. dlJJJ j (j_yi ^ajJ-}_ji-£»]| dlla-La (Jjl~a..a 4_lajuil jj jjIc. _ 

. 4S,lg.*\mxil ^ajj3jj^all Cilia-La ^aa-aa _ 

:Calculation Aljjia .6.1.3 


100x50x(M-i) 
ujj ^jiilxlOOO 


= % CaC03 

X ^ = Hd C1 Aj31£-<uLg 11 

^ x ^=NaOH CjI^Lo djUal^Ao ji^c. :l_j 

(Jc-Ulill cialjal^AiLi a^c. il_j — I 

50=^ CaC0 3 J ^K-ll ui4' 

:Reference jajaII .7.1.3 

Jackson, M.L. 1985. Soil chemical analysis - advanced course, 2nd edn., Madison, WI, USA. 

Determination of Total Carbonate by jla^udlill 4Jajj]aj 4_d£i| CjUjj^II jjjSj .2.3 

:Calcimeter method 
.ajjjII AiKil chb^l jjcSi :Scope i-fl-J^ll j AjULII .1.2.3 
^.-a-aa (jjiij j c-Lall jjlS ^IciiLoiL dilj^jjSlI ^ilaalj ^jj : Principle ^l*JI l^xall .2.2.3 

. a Jaj.a^a j ojl_^. A=aj 3 -lie- jyjCLdl 3 jjoi 5 I 

(&>* <>!*) CaC0 3 +2HC1 -+CaCl 2 +H 2 0 +C0 2 
(a^ <>&) MgC0 3 +2HC1 —>MgCl 2 +H 2 0 +C0 2 
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lU 250 


:Apparatus j .3.2.3 

C1)I2 4-llaJ jx*aya j jjj^aLa^g.i .SjljjJ ^O^aj jllaJjaillS jlg^. — 

.(12 J£S) 

. ^jua-y -lafll.a j (jjAjal jfla jjIj jlg^. _ 



:Reagents j Jjlla-all .4.2.3 

(j-a <1 jluia ^v 2 t- 2 k jf^all (_p*<a.Ti.ll I_sLjaJ :(l;l^ <—aii-all *Lall 0 ua^^ — 

. (JLa*Jj-2)U Jjjj . IjjA. ^aJ J-la-J jloiall *La]| 

. jjjjC-Lj aJLal 105 4^kj-lll t _ s ic- ‘^■^>' a >j..1ol 11£ dlliaj.1 jj — 

. Q_jLa JaUjui j ( ^2c. oil j ^-a2u2l '. ^.''unaalSll ^JLa — 

:Procedure J-«2I Aljjla .5.2.3 

( _ s 2c. Jiil!2 j 0.1 lI^' 1 - 0 t _ s 2c- ^4 J LjjjjA A-Jjllli (j-a £- 10 1 (jj — 

• cJ^ 80 — 60 ijA J^Uj CO 2 

<±la jj-s.^ 11 ^..u-al lg.«.aJa j *La]l J_jIS 0 ura-a,:a. ^j-a J^s 10 4j^aLall 2i. — 

.I Clll2 4-llajj-a-all (_Jfij-ul ^_pa-a^2l qa i_$^ ^ LojoJI ^a-iC. LlC-lj-a 

. 4_ila^Jl [_yaj2>A 4_jjjj^sll 4_ulj!ill 4..UX.1I — 

. Ajllj 4 _iL( jji-joij t-_uaJ — 

.(a) 4-l2aJJ.-S.^.1I ^lc.1 ^Laj-^all ^Isl — 

^1^. jliajj-ollSlI (Jjla-aj 4_2kjJLall 4-j|jJaai^ I ^Lal (c) (jl_)i>J) ^ J_j2lj-<i 1I Jjlj^.a.11 — 

.(a) ^aLoa-all Jjlc.1 ^aJ jkj^a (4-a2l*JI 
.*1*11 jjK l_yaA 2 . £-a 4..u».,ll Jala-l ^..ua.ri.11 JaflLall — 
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Aj |jjaufy I JjLoiII Iula ^3 (jJaliajV I lj3l_^a LisajAj |c) J ^-j^ 3 jyVail — 

(j|^aJI ^3 JjLoill ^gjjfujix (_J*-^ 4 JSlLuiI AS Aa^AaII Aj|_jlajuiVI ^^3 (JjLuiII (_gju rtia (jj£Lj LaAic. — 

. A^jA^II AjljlajuiVI COt p->-^- 1^1 . (jjjjLoUxa A^kj-lall AaI 1 ^ I ^3 j ^c) 

.(_g_j^JI hiuJzal] j ojIja. Aa^jA AAa. — 

j £~\^rs y j I dll A <da jj-s.x '1 ^3 j Ail^JI q.a ^ 0.3 (jj I aJI ftjjl*-# 

o.l J ^ 0.2 £-« 4 .;La».il oAA CO 2 ^->^- 2 a j sailed ojjSAaII Clll_jiaiJI j|j£ 

:Calculation AijjL .6.2.3 


( 7 Jj^) Aa^jJal l j ^ (_bs*ll JajjAu ^ CO2 (j-a jAl A^lj] (jjjll ; M Ai na . 

100.09 CaC03 _ _„ 


44.01 C02 

(£) AiHa^ Jajid j Sjl^ AjUjJ Aifr CO2 <> >1 ^'j OJj (7) Jj-M 


1.0266 

1.01333 

1.00000 

jb ^L, 986.66 

SJj 3 -!' AajJ 

770 

760 

750 

740 mm Hg 

1.8147 

1.7906 

1.7665 

1.7423 

?20 

1.8059 

1.7818 

1.7530 

1.7338 

?21 

1.7970 

1.7730 

1.7443 

1.7251 

A 22 

1.7880 

1.7641 

1.7355 

1.7164 

?23 

1.7789 

1.7551 

1.7266 

1.7075 

?24 




j CO2 

jjl£ (Jc.lij La^ic. <j£J j *^1)^ C5^ 4jailiL<ii! u] — 

Sc.1^3 l)^ 6*^Ij <aj 3 J oAa! jl)VnVI 1 *n\c. i._ vsj tiill] ^Lils ^poli (Jc-Uj ^A j 


. Jj^LujV I (.** vWj 

j a^.lj <ijaj JjVl t jijVi^'1 CO 2 u^L)^ *w (_gjjjjAall ^ CaMg(C03)2 Ali&ljJI Ajc. 

. ^J;liai]l£]l (_j-a OaJJ (Jc-liill AlLaljJill (jl ^Jl l_)laj Ajvlj Au 


:References 7.2.3 


— Balazs, H., O. Opara-Nadib, and F. Beesea 2005. A simple method for measuring the 
carbonate content of soil. Soil Sci. Soc. Am. J., 69, 1066-1068, DOI: 
10.2136/sssaj2004.0010. 

~ ISO, 10693. 1995. SoiH,l quality-determination of carbonate content-Volumetric method, 
part 7. International organization for standardization. Geneva, Switzerland. Available at: 
(www.iso.ch). 
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Determination of Active Calcium CiV1)£jS ^ hVm b Jlaill jjjSj .4 

: Carbonate with the use of Ammonium Oxalate 
. ajjaJI a a,jjjgJl^3l diljjjjS jj-iSi :Scope t j AjULSI .1.4 

( _ s lc. ajjaII ^ (a-oc-IaII) aJojou]! J.UA.USJI ciAjjjjS jj3sj Aiyla aa!*j :Principle Ia^aAI .2.4 

^jAjoiIajaII dlliUlajJ (Jjlsia.i Jc-UaII ^jc. ^^21 o^jla-a j Cl 6 4_uiS A3L_al 

Jc.Ulll ^jj Clna. 

CaC0 3 + C 2 0 4 (NH 4 ) 2 -► CaC 2 0 4 +(NH 4 ) 2 C0 3 

Jc-lilll J}3j lilli j ^ajAjailjjJ Cllljliia^J Cy s (_£jIaC. <Jj'^- 4 aJojoiI^J ^ajjjjAsV I jjIxa ^aA 

:jn\ 

5(NH 4 ) 2 C 2 0 4 +2KMn0 4 + 8H 2 S0 4 -► 2MnS0 4 + K 2 S0 4 + 5(NH 4 ) 2 S0 4 +10CO 2 + 8H 2 0 

:Reagents 4-#pUl Jj>bl j Jdla-dl .3.4 

Cy* £-14.2 i-jil :C 2 0 4 (NH 4 ) 2 .H 2 0 Iaj^sa 0-2 ^jaajasSM — 

j2a£all a-lallj jaI Ajlja (_gjlA*-a ^ |a£-Lui 48 a-Xal t_aA^-a]| ^3 4£.jx)ajAj Aa3a1I ^.jyjA^\ 

e-lallj (JajSj j 

^jajoiIjjaII dilisLia^j qa £6.4 (jj :KMn0 4 Iaj^sj j^-allaj 0-2 dilijLiA^i Jjla-a — 

^gic. (j^joi J jla&A t. La Jas 700 l&l *- -b-* 3 ' C ja! Ajua (_gjlA*-a (jjjj-lj Ig-Xa^a j AaSaII 

. jiaiall ?.La]lj Aa 2}1*2I ^21 ^Ja.:dl (JaiSI j £j (jllix2l ^A^. jllll 

I^gAsllaj 0.2 ^ua-a-. Jj\-i-a — 

. jAi-^ jaiAA ‘J (COOH) 2 2H 2 0 42]£jVl L>^ t> i 1-2607 Cl) m 

.(jLljill ^aAJ ^^gA^. jlill ( _glc. J ^jlaLall e-lall (jA ^Llls a2 i_ Ljal m 

. ^)2a£all e-Lallj ^aJAall JaSI LusS blii Ja 100 Ajlja (_£j1axas ^2 B 

:Procedure J-«2I 4ij>la .4.4 

. Jas 250 Ajua A-ilaj^ji-a ^3 ^a 2 j2afij (_]ra..''A ( _glc. a1_j^Aas IajIjA Aili. Ajja £^1 Cl) ~ 

.^^-allaj 0.5 Cll'iljSI (J jl-u i Cj * 1 lI*® 100 <—iaial — 

.^aaJ jjAic-Loi aJLal — 

. ^jlaLall f.Lall (jA Jas 50 1^1 1 ij-ial J (_1^ 250 AAlaj^i-a ^3 AjuJa j Cy 1 d- 4 5 l—lajoil — 

.^Jc-UaII j^jjjoia]^ J)S_)ai1I CIijjjSII Cy* (d 4 5 Aj-aLa AJajoil_jj l. iaial — 

.(jUkll Jj 3 L ^Jl ^ 80 - 70 'i)[y^ is^i)*£ ls^ d^ 1 - 

CllljA ^g4a. ^g-allaj 0.5 ClllliAAS^j Jjla-a A2ajoil_jj ^ajjaVI Cy 1 — 

.Aii33 oAal 
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U* IgJt.jJo j dl^ljfsjl (j " 4 lA - 4 5 *daaLa 4 Aaj_ul_jJ i_ia-ml I^gAliilS .AaLAi jda^. — 

^jJjoiljjJI dlliila^J (J_jla-aJ j-llc. jsJ tAjjaJI AAalji-a ^Lalc. j Ja 250 4 jta-u 4 _llaj^)da 

.'ajjLtall ^»3j (_J^joi C(_£-Ajj1I 

Aa.uiallj ^ljJjoiIj^JI L lllii. ia^j AjjLc. jia — 

. cJ-« 250 4 _iLjjda (j* Cy* J-* 10 Ad ■ 

. JjSjall diyjSAI ^j-oa-k (ja Ja 5 J jAla ala (Ja 40 IgA **■ '^dal ■ 

. ^ . jJa alj^jAl L lllii. ia_^J J jLi-aJ jjlc. ■ 

.Jaidalll ^jjjoiljjJI dlliilajj AjjLc. ^Ic. (Jj^aaJA £-><£- = C ®^ C- ^ (jgulah j ■ 

:Calculation cjlutaJl Aijjia .5.4 

dl'i^£jl ^gAlSala = (_Jc.li!i]| (jc. adlj ^.jjjjal CllV|3^J^ ^gil^ala — 4-A£ ^.jdjal d)V]3^J^ £_g^lSala 

CaC204 JLl ^^Ac. A_aC. lill ^jJjoAlSAI dltijJjS dliluj ^jjjjal 


100 x 


L ’j j $ AlX 4 m \\ <jr ]£]l ^-y.11X CIiUxA^jII 4jjLjc.X(^« — <—l) 


- ^£100 It L >“^' 


lOOOX^Jj^ XA mil (jjj 

.^aLoiII Sjjlx-al <Loj^Ul ‘c-J 

ajjjj-oVI dJV]3^J^ <-«aj!yUl CjIUlLo^J 4_1a£ • (J-° 

.yls^L J\ ylSJI -1000 

:Reference .6.4 

Jackson, M.L. 1985. Soil chemical analysis - advanced course, 2nd edn., Madison, WI, USA. 


: Determination of Organic Matter AjjJmA! SjUAI jjjSj .5 
Determination of Organic Mmatter by A'Zh j <j-1£Aj aAjjAsj AjjJaxAi SjUh jjjSj .1.5 

:Walkley and Black method 
(_gj.jjqjtAI i±&\ t _ s Ac- I^LaAc.1 A-jjjJaaiAl o.iLa]| ^y-Aia :Scope l—j AjIaA! .1.1.5 

• 4Ju*AI 4jjdm." a-Alall Ajjoij (jalail dllutAI j^gAc. Ai^Aall aAA (_ 3 fLj j t dllajjjS 

^gjlA (ja ad]) 4_La£j AJlia i _ajjAa di^j Ajj^-mAI a-Alall a-wSl : Principle ^1*11 (JaaII .2.1.5 

lAA^lji^all (3^_5 CllLaj^jS 

2K 2 Cr 2 0 7 + 3C +8H 2 S0 4 ^2K 2 S0 4 +2Cr 2 (S0 4 )3 + 3C0 2 + 8H 2 0 

iiUL aJ OjjlxaAlj AaJajlill ^til La jjS ^Li t-jLoi^. ^aJJ 
K 2 Cr 2 0 7 + 6FeS0 4 +7H 2 S0 4 ^ Cr 2 (S0 4 ) 3 +3Fe 2 (S0 4 ) 3 + K 2 S0 4 + 7H 2 0 
ojjLi-al A-ajLUl (_^aj^AI tlllalau -»■ j AaLUI ojjLt-al 4-ajLUI (^JIjA^AI dllilai -»■ jjaj C-lLotaj j 

j jjjJjSAI a<lui£L dials ^1 ^ dlla jjS ^Li dllAsl£-a (^jAaa aac. ^jJaad ^Cli*AI 

.<ii*AI dllAslSas ( _ s A ; ia AajLoia 
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:Apparatus CjIjjVI j .3.1.5 

.4-\nolail Ajlj ^l£jl (jAuia (jljiaa J lilalLajJjl 4.a.la-jn — 

•UJJ *4c. J ci* 250 4_iL_jja-a — 

:Reagents j Jjlla-all .4.1.5 

Cl]La_2j£ j>a ^ 49.04 4J3.1J I^^-aUai 1 ^ajljailj_jlll CllLajjS J jW x — 

. (_gjj^a]| ^laLall a-Lall (j-a ^y\ ^ 105 ajl_^. ^=kjA LS^" ^4?^-“ 4fljawall 

^ 1.5 l_iaCal ^aJ jjaiall a-Lall (jn (_J-a 50 ^3 (_£AlAaJI Cjlilui (jn 0.702 4-l2l (_Ji1a — 

. (Jx 100 ^)JaLaII a-Lallj <_J-a5l j (jljjill j^Jjjiiliaajjjjl acLa (j-a 

^-3 (jxal (JjlilS i_ 5^ (j-a ^ 0.5 4 -jI2Jj lilli j <ic. LCajC. (JjlilS (_£lc (Jllc (JLaalml (jiiaa 

. (JLaalmV I (_Jj 3 A_^nl liljia . J)5^a ClLJ^iS ^jlo-a.-a. J-a 100 t_aLCal j ^)2aLa a- La Jn 20 

<JjjjA ^3 diliLu qa £■ 278 (jj 1 FeSQ^lbO (_£AjAall cliUlui J jW x — 

^aJ j.lia lilja CjiaLall a-Lall (jn (J*a 200 Igl <_SjCal t J-a 1000 4jta-u (_gjUaua 

1^1 ^a-aJI Ja5l c^(_£.ls.la lilaAsAall Amfall ^-Lallj J)5^a CllJjaS ^jl-a-a-a. J-a 15 1^2 <-AjCjI 
.jjCall (jc. aAaaj (JajG j 4-allc. <alaj <J_jia-all (_Jij| ^aJ ^JaLall a-Lalla j!il 

.%80 — 

.^5_)-a]| Clu^aSlI ^jlo-ara. j jilaal]I ^jllj a-La — 

:Procedure 4ijjla .5.1.5 

. (J-a 250 4ialaj 4-ilaj^a-a ^a 0.25 ji»3 (Jala ^gic. <1 j4 . i a J LajIjA 43 la 4 jjj £0.5 (jj — 

. ^g-alloi 1 ^ jIjoiIj_ jlll dlLaJjlra-a (> 5 VI <-*^1 _ 

4-ila jj-s.^ 11 lilj^. cJj^j-all Cliya^ll (j>>o-a jys J-a 10 1^1 >_LCal — 


4-ijj.C-aC. aJlLa Aa.ljj ( 3 ^lc- (_g4jj (jl5 121 0 jj-all qj \ jlajl ^aJ 15 aC-al (^iat-all liljjl 

CllLajjS ^,-a.a. (jl (_gl Ajjatll Clu^)j£]| j CllLajjS 4_La5 4ic.LCo-a c_La-j ^4jtijj-a 

. 4.-ua.,ll ^3 ^jjCaxll aJLaiSV JJC- S/j^ AiLCa^ll 

.V>^i (_Jc.lill| ^Clj] 4 _ s J\lll) jl <ijac 30 4 *n»ll liljjl j ^al^a.|j <;llaj^a-a]| 

^5_}-all ^j-a J-a 10 ' LCal ^aJ ^jlaLall aLall (j<5 100 ijCal IaCjlj 

.ajjlat-all JjS Cjj . ^ajjlx-all j|jl ^.ula J±\j %85 

. I Ala. lilja J (j;l<sl lI^iS (_$Ia (j-a J-a 1 j I jjlJJJJ3 Jllc (j-a Jalii 4 — 3 ' SjCal 

^aa. (_gj-ajill ^-aaVI (j_J^^ hj t _ s 4a ^-allij 1 (^AjAaJI ClllaLi J_jla-ai ^ylc- 

.a^jlat-ail ^j^-51 J_jia-all 
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:(lalaj <-i.ut.ti Ai-aUt-a ,!Al2iti <_J-al*J (jl alc-lj-a £-a) -IaLoi <iic. j-iaa. — 

. ^ jjjoitij_jati CllLajijSLp ya J^s 5 -^. m 
. ^Lyn Clli^aS ^_ua-aa. (_J^s 10 <_L-ial m 

.^)JJ <C..l J ^}iaLa a-La J-a 100 ^jja* <— Ljal ( _ s ^ c - <i}3^ 30 AAUiti liljjl m 

• )-lia. lilja. j (jJ-a^ <_Jjlil 3 (_$l^ (j-a (_J-a 1 jl (jjJjjjS (_JJ.l (j^s Ja^SJ 4 — 3 ' B 

■va.a (jLau .(JLVD^ ^aa.VI (j_jiti ^JaJ j^glia. ^g-allaj 1 (_£Aj.}aJI dlliLj (J_jla-aJ jjlc. m 

.o^jlx-ai] Jijl^ail 

:Calculation t-jlutaJl 4ijjia .6.1.5 

: 4 _Jtilti <Ll*-ati Jjjjj <ia^lati S^-J ^Ibajfsti Jc-lilti ^aJJ 
2 H 2 Cr 2 0 7 + 3 C + 6 H 2 S 0 4 -> 2 Cr 2 (S 0 4 ) 3 + C 0 2 + 2 H 2 0 

j yyJaxl) jj^jj^ti £-a (Jc-lili (_^2ti 0 2 (_3 Ha A .1 j du^a^ti 0 uiji^ ^_jjjoilj_jAti CllLajijS ^jl!i ^^'6 

sAA j t<J_jjJajtti o-lLati yn %58 J (_g 211 (_gj. 4 ->»ti Q_jJj^ti t-Jjuia-j <ijlx-ati y a j tC 0 2 

. (_g^jJaat.ti ya %77 ^ ‘.18 jj Aiylati 

100x100x100x3Xijjj^]I CjUL.AjjUax^ - m) 

77x0.5x58x1000 £ i00 /£ 


^A :3 ajjlx-a] ClllALaj (Jjla^ aaa iJaUjo]! S^jLt-a] ^aj^UI ^.li-lati dllALuj (J/jia-a aaa :a_J 

<ill»i 1 _ ? a :77/100 .<i»JI tjjj j^a :0.5 /?[£■ 3 = 4/12 ‘C0 2 J) d-Ldl Jc-Uj ^ [^ildall 

• Aj^jJaC. S 4 La ^11 (_JjjJaxll Jj^aj 158/100 .a. 'uA VI 


j jjjajjAiA %5.5 J (Jjjj^aC. Ia ljja-a ya %58 (_s^ C- <jjdaail o^Lati (_g_jaj 2aj-uj!lati ^3 j 


(_gjjJaa.ti ClljjVI J AjjjJaxti o-lLati y±i <iiajia <£}lc. lilliA j .(jAajjjj %5.5 


4 \1 ojLa]| 4_Lo£ 

20 


(jyJaxl] CjjJVl 


cti- 


^AiAaJI j j;'< 'i^'l j allljjjl y i Sjjj£ ClLiaS <jjaa. all 4Ljlal! aJl^-1 V - A laa^l ^ 

:<Sjl*-a]l jSj Qjjl aA uS^ a_AAl dlLaj^)^ yn r \^ 4 ^^ \I o 4 La]| ^jja-a] 1 0jtli ^Ic. 


Cr 2 0 7 2 ' + 6C1 +14H + 


> 2Cr 3+ + 3C1 2 +7H 2 0 


. Ax^£^-a]l (J^ia-ai] 4 . >>q\l <iLaialj 4jljl ^a j 

(8) J^j-ia^j-a (FAO 1980) a-Uaa Al^jLati <jjquti (_s^ C- Ajja^ajt.ti o^Lati ^a-ll3J (j) 


AjjaiasJI aJlati ^Jlaj >jj« 5 ^8) JjAaJI 



% <jj4a»ll SjLaJI 


% 0.86 

1>*> l il ^ \ x\ 

% 1.29 - 0.86 

i_ilS 

% 1.29 6- >' 
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determining soil organic matter and a proposed modification of the chromic acid titration 
method. Soil Sci., 37: 29-38. 
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J U AtuiUiV) jjJSj .2.5 


Determination of Total Organic Carbon (TOC) by TOC analyzer jj&h j 

^ ojLdl jjaij :Scope t j 4_jULI1 .1.2.5 

aljxjjoilj a.ij.qjSi iS lc. bLaac.1 ojLdl : Principle ia-Lall .2.2.5 

L-UjIjjj dusk. al^Aadl uaj aljxLoilj J^IL'iaII CO 2 jlc- j2sjJ 4j-^4 ^ Cy 1 J 

. CO 2 _jlc (_Jj 3 (j-« j e IjAadl ub 45Ua ,^3 (_b-al^JI (^HiIaII CO 2 jb. 

Apparatus j .3-2.5 


.(13 J^) J TOC 

. <L-alil) 2 ju r«j» 

. dlliutll <- ktLau 


. .A'4'a j jjjl JjS J-U 


i.m 




:Reagents jIjaII j Jjllxah .4.2.5 

(jjituil j %37 HC1 ?-Ia]I jjIS — 
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diljjjjS CaC 03 : <—iL<a — 

. diVtla j :JjLoi (JjjjZ t _ s ^jLia — 

1:1 t- l4-s.x\l e-Lail ^jla-art. — 

; i__iL^a ( _gj-ubs 

• JAjb^ (j* CaC0 3 <^baM e> u!)j' lV ~ 

(3 ilj j £■ 0.008 ‘0.004 ‘0.002 ^ > 2 61 1 O ' 0 oils' 3 Q;jj diluiUs _ 

. dilimll ^j-^A' 

; JjLoi (jjJ^ ^^joiLiS jJjJaaJ 

. (jjj LoaJ I ^gAc. diljjjjS (j-a ^ 4.41625 Qj ~ 

• C 8 H 5 KO 4 jaJJjoitjjJI iHj2C3 (j-a 1.06364 (jj — 
diLjoiLa AiLoAl aVI (j-uAjSII o^ t jll 1 4 ju_u g^bxx (jjjjj ^gi AajLoAI diljjj]| <_iAI — 

(j-a A.i util (_Jjii-a (—Uaa. 

:Procedure J**A1 .5.2.5 

.<ii*AI O'® (jai LoiaJ I ^Ijj-all ^gAc. <Jal jl ^0.05 jjjIjS (JjiIS fjj — 

O'® ^alrw'A.l (_gAc. ILLui i. _al^-all e-Lall O'® Aalij 4~2 <_ — 

. 4‘ux.il ^gi (_g_jjJaC-3AAI 

.Aais oA^.lj Ai-Loi oAaI j ^ 60 — 50 '4^1^ ( _ s Ac. ' a . 6 > Al o^ ^gi 4u.util ~ 

. ^JbLxll AaiLail ^al^jjqilj Qlg.^.11 4iutAI — 

:Calculation i-jtutaAl 5ijjL .6.2.5 
jlgjaAl £-a 0^sb_>J ^l^aJLoilj 'o^allxa Jjlg-^AI ( _ s Ac. 4iixAI ^gJ J_j2l_jx]| a*AI 4,^..n.i ^JaG 

.TOC J^Ai Jc. 


:Reference £-*>aJI .7.2.5 

Manual of TOC malte ea 2000. 

Direct determination of Organic (Ojj^ <jj^) Aijjkj AjjJmAI aiUll jjjSj .3.5 


: Matter by Loss on Ignition method 
CAlc. 4 jL>^ cl(_gAc. Iji 1x3c.I 4_ijjJaaAI ojLa]| ^yj£i :Scope <-Jfl-l^AI J AjIxAI .1.3.5 

j dlliill j O'® AxlliAl^ dlllic. ^gAc. AiyAall sAa (^Jaj j ‘oAxjx]| 




Luo^J 
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^600-550 .lie. LsLsj o-iLdl : Principle ^1*11 .2.3*5 

. AjjjJ-axil O-lLall o jjc. ^UtJ SJJ.1J J jl^ia -ll-laj ^aJ (j- 4 j 

:Apparatus (IjIjJVI j S)$a.SM .3.3.5 

.^jui 10 ^)la&J Cy^DJl dlliia. j t- Lfl^J jj_^3 j aJLa_^a — 

jl ^Jjuia. Aii-a — 

. 4 \. A q \\ Axj r«J 4 ju_)I ^jjjLask — 

.1_fljjaall <Ulxi oJsLaJ JSjJ)^ ( _ s ^.l=kj L. 19 -n.x — 

. JJU-a Jl Aipall s5a V :Reagents j JjdLa-all .4.3*5 

:Procedure J^aJI AIj,J a .5.3.5 

• (jj_^ J (jAj.as. Jl A *" ] ‘ *'lj j_jj — 

• 0.001 (jjjil (3?-“ J ^ 10 J^aSJ ^1 <il » J I (j^s ^10 ^Ija. <—L^ial — 

.4£.Loi 12 oJLal ^ 105 ( _gic- ^ m 11 <_44^. — 

<il»Jl — 

J 4 *ij» H (jjloiaJI jjl^uill ^IjlilLailj Aalixj (jj • ^1^11 £-* 4.iAryll (jjj — 

. JUasjjll ^Lsj (Jj^aa] dllc-Lo! 4 aXal ^ 600 — 550 ^-r^P LS^" 'A-pJ- 11 !! 4 ,'ujlII £jJa ~ 

.^jlill J £-a 4uiaJI (_jj j i—ai^-all ^»l.li4jailj <lutll ^)J — 

:Calculation AljjL .6.3.5 

SAajaJI AlixJl *_a A i4*k]j jjj — A21 aJI Aiudl *_a A i4«kll jjj 

100 x - =% 4jj4a*JI sjUI! 

Aiijli AiiaJI (jjj — 4ilaJ| £a A ii-\N (jjj 

:cjUs^La 

AjjjJaxll a^Lall ^ 600 4_2kj.l]! XiC- A .m^ X\x,°i <aj3J jac. l^jl V] Aib^la]! o^A ^j-o — 

^.UJI ^jj j ^Fc 203 ^ ciiijLuA JJ j (FeOOH) Ji-® ^iLjaVlj 

4_2kj^]| Ale. c-^KViUj IAjj ^jl La£ *N, S, CL cJi-® j 

.f 400 

^Ic- jfij! Am.II ^j-aL-£a!L<il — 

. A Wq'^1 AjnUl l^-J V j Aqjq-v'l A-iL^ll <aj^)iall a^A (JLajcLujIj — 

:Reference .7.3.5 

Ben-Dor, E. and A. Banin. 1989. Determination of organic matter content in aridzone soils 
using a simple “loss-on-ignition” method. Commun. Soil Sci. Plant Anal., 20(15-16): 1675- 
1695. 
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Determination of j -6 

: Carbon in Humic compounds (Humic & Fulvic acids) 

. AjjLII 411C. j 4Aa3_jfi]| ^jlaLa^LM (_gj'Ara-a ^ylia I Scope <—Ajlxll .1.6 

j ^ajjl_ja^all dlAjui^jSjijyj (_j^s 0d3^ A-ALllI Cllj£jai]| :Principle ^1*11 IAj-aA) .2.6 

pH Aajoij ^3 IflAUajlij lilli j ^_ya\'s.'u^ll qa 4las_j ; lgJI ^_yaLa^.LM (_Jja*aSj ^aJ t ^aj-pja^nll die-La 

4xajj£)l t _yaLa^.'il (_g:jL^a -laid .lia-aSijj.li.g-.) ^jlaLa^LM aAk <_J^. ^xla ^aJ ^ 1.5—1.3) 

Aylljlll dlaS^all (_gjoa^ail (jjj 4-iiljill ^jlaLa^il (jj{£ L $_>^ 4 -la-idj ^ U^ 1 ^ 

.4xa_jj^JI ^_yaLai.LM (_gjp*s .a j ClllL-o^Sj^nll ^_yo\'s.'u.a.a ^3 ^41x^1^21 j 4jil_ji]l ^_yaLa^.^M) 

:Apparatus CjIjjVI j S)$aSM . 3.6 

.4\j^ali]| JlatJ (jyaiSj AsAj ^jjjU^Ja. I_dd J AL-alall Ixj ^alSjl 4*Jjl 43-lJ (JjiLoi^. — 

. (J 4 1000 Ajuj jld j (J^s 250 Ajlxu j^Jaj^jda (jjjjl J Jjjj j ^La ^»Laa. — 

:Reagents 4 -#J!iSl j Jjlla-all . 4.6 


(j 4 44.6 (jj .(^^Lld 0-1 ^jd^a-oll dla Laj ^ajjldldijSj^yj ^ja l! jl^*- 4 

^jlaiall f.Lall ^aLVs.'dlj ^3 (_Jd J ^aj-p ja^a" ■■'Lja.aSjJ-llA ^ja 4 £-a ^aj-p ja^a.11 dldujSjiJJJ 


. 13 ^aSj Jjia^a ^glc. J a . ad . 1 

^3 4yLaLUI ^aj-pjjL^ail dtii^yS i^ja 200 p-lL^ iN&2S04 | Xdla]| ^ajjJjj-sall dtii^yS (Jjl~N..a — 

.^jJjill lie. J^ad f-La jy) 

(_gjlix-a (jjjj1 ^21 J)£jaa]| du^y£]| ^jd-ara. qa J 4 28 <—dal I^-allaj 1 j2£jj dj^y£]| ^jd-ara — 
. A_aa2Ajt2\ ^11 (JaiSI ^aJ 1i. ^)lalj| i jla&A f.La J 4 800 1 

. ^jlaLall f.L2lj j!il 1 ^11 ^_)>aaara.H i jA Jas 100 I^-allaj 0.1 i_y* Ar ^ ~ 

. Jjl^'^A a-La j!il ^3 ^ajjl_ja^all dll?. La ^ 4 i—jil I^-allij 0.1 ^ajJl..1.Ua^jjJLlA — 

^gic. 4aii-a^ ^ajyjailj_jJI CllLaj^)^jl ^a 49.04 t—lil l ^-allij 1 ^ajJjoilj_jJI CllLaj^)Sjl (J^lrvaa — 

. jjl ^aaaaJl (JaiSI i ^jlaiall a-Lall ^3 ^jjjLc-Loi oAaI .. 105 

.^jS_^all dl^y^ll ^uo-a.-k — 

^ 1.5 <—Ldl ^aJ ^jlaLall f.Lall ^ja <_La 50 ^ CllULoi ^ja ^ 0.702 t—lLI — 

• J 4 100 ^jlaLall f-LalL a.ra.^>.'l <_LaSI j ^jLljill c jjJjjLjlllSjJjjl olLa qa 

£Lall ClULoi 278 4 -lLI I^^-allaj 1 (FeSO/^HiO) ClilaLoi (Jjli-a — 

f.LalLj jj] 1 ^11 ^.aJ) (_LaSI i CliyjSlI qa <_La 15 <_Ldl j ^)laLall 

. (.jdail qC. IllXJ (Jajj j 4dlc. 4^.lakj Jjl^-all <_Jij| ^aJ ^)laLall 
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• %80 j_j9juijall qa 

.5.6 

. 3-a 500 4 jljui adCjaU Cjj-a jdLui LLIjA <jj3I j^a ^ 10 (jj — 

. ^ajjC_ja-3l Clllijai^Sj^lJ 3jW,a Qjd 3-a 200 1 _LCal — 

. 4iixJI (jc. ^ Cj 2 l_j 3 I j j|_jjj£]| ^jLi jlc. ijjc- 33 3* oCl-ljalJ jc 33I Jlc. I — 

. ^^cjj-all j <jjill (jJJ (jaiLalll 3 j “Lc-Loi 18 — 16) j»j31 ^JrnJI liljpl j Cll^a oCjl] — 

J jLCgjll CllLLj?- Jj'iv.) 33 (jaa lillL J ^.Ua3l ^aj-lCjj^all ClltijjS Jji^-a (jaa 3-a 50 < LCal — 

,^_lCuj3l Ajl-aC. 

3 a ^Ij^l dljjlaall Cxiloil) ^Cuj j <ia3C 20 — 15 j Jali .1 — 

21 j 4_illj.ill CjL£j3] jS'" jj-ISj .6*6 

aCLi oCLljj l—Lajuall C'.LL-a.) (__y3-3ij.ai,a" 3° ^3-a 50 3^ 3-a 20 3 s ) ' 


. ^jLa ^aLa^. ^alcilLaiL i- ,99ra j 3-a 100 4 jljui A^laj^i-a ^3 £jCajJ 


. ^g-allij 1 ^ jJj-ulljCllLaj^Lc JjWa 3* 3* 5 l$J t_L^I 

. I.l±a. <3aj^)i-a]| <3j^. tJ)S_^a]| CllJ^>j£ll ^Cn*a-\ 3* 3-a 10 13 <—ijJal ^aJ 

AjjjJ^c. ScLa A^.Ijj JJj) Ja^- <3i) 03all ^ tAiiSC 15 oc3 (Jjix-all <3 jjI 

CllLa^jjSjC <1 dlU CIu^jSII j CllLa jjSjJiII 4_ua£ 4ic.L_ia<i (■. 1-s i ^4jt9j>a 

. <i3l (_£jj Coa.ll a .'.j.j&^j jaL Vjl Ail^C-ax" akjjjaitj^jll 

• 3c.lilll ^alll JlLlI ^ajJl jl <9 j 3C 30 A.Vm.11 3jjl j |»l^.L <jlaj^)i-all i^C-\ 

^__jlxa^. f^ya 3<s 10 <_9jJal ^aJ jlaLall f.Lall 3^ 100 *- LaCal IaCxj 

.i^Li-a]| 3^ 3^ UJ^ ^- : )jJaj3) %85 

. l-ll^. <3_^. j (j;Usl 3^ (_^lc (_j^a 3a 1 jl jJ-lS 33C ^ja Jalal 4 — 3 1 _LCal 

^■vTa-aw. 3^ai 3_?^^ ^-!aJ 3^ (^®3aj 1 ^CjC^JI ClllaLoi 3Ijla^aj J^^- - 

.'(^iLt-ail 3 jWaII 

I^LaLal 4.‘uatll “LLaLt-a CaLLlII 3^3u (jl alc.3-a ^-a) CALL 4lic. 

. ^ jJjoiLC llLa jjSjC (j^a 3^ 5 Ci. 

. j£>a dujj£ (jla^aa. 3^ 10 ^ <-_LCal 

■ 3V' 30 caL3I 33I 

. -3fi ^C-C J 3 a 3a a-La 3a 100 (_s3_^ <—LaCal 
3 cj^. <3)^ J 3^°^ cl^^S (_$lc 3-a 3a 1 jl (jJJ_jjj3 33c (j<s 2alij 4 — 3 1 _9a-ial 
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-■ J^joi ^>-a^.VI (jjlSI ^JaJ ^g-allaj 1 <_£.ll.l^JI CllULui (Jjlra..a.l jjlc. m 

.'ojj la-ail ^ajLUl JIjl^-all 

:(4j-#jj^2I j <ui!^AJ| (jlaLa^VI) 4_iitj.ii| CjIaSjaSI <jjj^ jj'" * -7.6 


100x100x3x^^^11 CjtiUiyljcxZSO x( ^ -v) 

77x<jjpll (jjjX 4-i^-uJ! ^.xlOOO 


= %^4^' UJiA 


.^aUo]| £pl\ CjULoj (JjW,^ ~s il_j 

. A n> 11 SjjIx-aI ^j£U! CliliLai -a ~s • i^_y 

:4j^jj$JI (j^U^Vl £)ji£ jj«iSj .8.6 

^jk £j_*ajJ ((jjiSI a-lLa o^l-y^ 1 . '**■ ■ 41 ^.Ja-Ja. dnja) (j^s (Jx 50 jl (_L« 20 Li. — 

• (_5-a 100 4jt-ui 4_llaj|ji-a 
.^-aUaj 1 Clll^)j£il ^_p-a.aja (j^s <_La 10 <—LCal — 

.(1.5 -1.3) pH -lie- cii^Ail ALLCaL J^S^a-all pH JaAjJal 

4-LajJ^ll ^jlaLa^-LM iJ^Cal «■•!> ^La |»La^. ^al.lijjuilj ^ 80 — 70 ojj^. *'-5^P LS^ 1 (ji^-ui _ 

•(^»2Ui J£^u ^jlc-) 

.4-LajJ^JI ^jlaLa^-LU (_Lal£il t-_Uj.ajjill ^aJJ “Lc-Loil liljjj C^lLail ^La^JI Cl] Lilajji-all £3 jj _ 

Jjlra-aA Cllj^a CllLll 4_liaj^i-ail ^3 ^iiiail j ^jCajllI 4iL)j C Jr* -J-aSI L-ijgijjil (_JjoiC. I j ^Cuj _ 

. 4_iaijii| t _paLa^.'Vl LllL (jji ^j-oiillil lillL j ^allii 0.1 Clu^)l£il ^jCa-a.ra. 

.4-ilajj-i-all ^11 ^iCuj!ill (jjjj (_53 c. C_j2aj^iil L-boil^il Cc.1 — 

0.1 (j» 50-40) £_g^ldl ^ajjCjj—all dll?. La Jjl~i-a ^ya AalLlia ClllaSC ^l.li.'Lailj L_Lail^)il i_]LI — 

.((_La 100 (jC- ^IL^U ^.ii"ua,all ^■N.^k.ll .lljj V (jl i_la_l) (jlLL^ll ^l-'li'LuLl ^Lkj 

.“LaLlaH j^jJI -Lra.Ja.SI <_La£l i <_La 100 ‘Lxj-u (_gjLl*-a (jjjjC ^1 ^iill j (_5jSill J_ji^-aSI C^)J — 

ijjikh <^aJ;^-SI ^jlaLaa.L/1 AlCaj (_]^.l (JJjliSI JjSra.xSI (j -a (_La 25 — 5 (j-a Li. — 

.4JLcSI ScLalS aLjLuiSI dllj.Sai.11 

:5j^jj^ 2I (j^U^VI i_jL^ .9.6 

100x100x3Xijjj^]I CjULoAjjUax 100x250 x^-sj) 

--- ; --- = % V 4 -^' O^Laa.VI oJi^ 

77X4_ijj 1I t j j 9Xo>jl» ~\X 4-Lajj^JI ,__)LaL<i^.V I c_Ujaijjl ^^.XlOOO 

.^aLISI S^jLla] jajLUl CjULoi LS^ia-a aaa la—l 

. Ajaxll o^)jl*-a] ^ajLUl CllliLa LS^ia-a aa 

Okl c32^^ AdSjiSI ^jlaLa^.L/1 uji^ iS -jL^-a t-jLoua. ^jj :AjaS_jaSI (jiaLaaiVI CUifi j$S^ A *10*6 

:<xajj^J| ^jlaLa^-L/l (j_?L^ (_gjl^-a j AJLjcSI CIiIaSj^iSI yjJ^S ( _ s 3^SI (_gj>'.LT»^aSI 
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% u^iA JS"''' a — % CiUSj^t (jjjjil lsT' - * *'t~ % 4jaJ_jiJ! u^iA JS"''' a 

: References £^1 >a11 .11.6 

_ Kononova, M.M. 1956. Humus der Boden der U.D.S.S.R., seine Natur und Rolle in 
Bodenbildungsprozessen. Trans. 6th Int. Congr. Soil Sci., 11:557-565. 

_ Kononova, M.M. 1961. Soil Organic Matter. Transl. from Russian by T. Z. Nowakowski 
and G. N. Greenwood. Pergamon Press, London. 

_ Kononova, M.M. 1966. Soil organic matter. 2nd ed. Pergamon Press, New York. 

_ Kononova, M.M. and N.P. Bel’chikova. 1961. Sov. Soil Sci., 1112-1121. 


: Determination of Gypsum -7 

Determination of Gypsum by Acetone OjIujVIj *1*7 

: precipitation method 

.kjjljjll (CaS 04 . 2 H 20 ) ija^\ : Scope j .1.1.7 

g.Ua-QjI i —iiuii JL£j kjjlil ^ u h® -Principle ^1*11 .2.1.7 

jjSjj LS^ C- ^'“ 4 ''C.| (jjdJall 4_uiS (—iLoia. (jl Jjaj lilL j gLallj L_lS_^a]| 12 a 

a AgJ ^jjji.1 Jja.j qC. ^cjlj Jjsljjj j 

jA J (jJjlA ^^ill J 1.1c. ^ A.klail ClLS^all LaAJl^.i 

La^aC. . ^jj^li-all j ^ajJ-<_jLa AllAiLail ^aJJ j CllljjijC. ^ic. ^__J^ksAa1I 

131 10:1 j') C5:1 kjjlil Ajjaij ^a'.lL'u.ulj jlaLail gLall A.kaaJ jl (_yUall ^^alilLoiJ 

^lQO/^gilSaibaa 15 G* (SjA^ dulS 

(Jjqfall t—ilijijj] ^jfLjA Jjia (jjAJjuiV I i^JA (JjLa^ |Aa.,i kjjlil (_^alkjjai^ ^ja ^joiS (Jaslxj 

£-a) EC mS/cm AjlsljJI ag|y5 j ^)laLall gLall ^ja ^a_jix-a lilL .Ixj l_]|3j 

. jli/^jilSasAa j^y Cy* Igdjlij ^a12oj 25 og|yill 

:Apparatus j S)$a.Vl .3.1.7 

. l)- 4 50 kjtjui .Ipa i_lijlj| J (j;j£jA .Ijla jl^a. — 

.AjjA. a Cl)l.lx-a 4t ^)S-)ilS.ba — 

.(jjjjjauVl :Reagents .4.1.7 

:Procedure J^xll .5.1.7 

500 (Jljhj^A tjjjJ-9 (^a 0.053) (Jaa 270 j Aii^-all Ajyill ^ya 1 — 

.AilSJl 20 fi^ 4 <^ c ’ j kA_jill (3ic-l ^ ^)iaLall gLallj J 
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Ajljoj .ijia i_i jajIj J-a 20 ik • Whatman 41 l 3J_^ Jjjj-JI dibjla-a — 

AjuJa .4.Uk-ilj ±lu>\J\ (JS2oln] AiiSJ 15 *tSjj| j l-lia. *t2kj-^ t(jjpJjoil (Jxs 20 < k^ial J (_J-a 50 

L-ila) j <JjL-JI qa Ikj AlAi^jajj^ 2000 a&jxai (jjla^ 3 (jJjS^-JI 

. <JjLoiII (j-a IjjjSj 4ii2J 5 4x-.i j Jjjj ^ 1c. 

4iia^ 15 4Sjj| J (jjjjjoi'ilj L-Laijil t "n..i j (jjJJjoil (J-a 10 -j ^>U| L_)jjjl L_lj|j2>. (J^-^ — 

.4iLai]| a^ira-s.H ^3 LaS £jlj J jlg.aa-J AjuSa 

. L-uJJI J-a IS (jhlji t _ s 4^. j 4ilc.l jlaidl a-Lall qa (J-a 40 »- — 

. ^ 25 oji>^ ^=kj.J 4_iialill aajs ^.aa-k-a j Jji^-ai] A^jLjj^S]! <JaUI (JjiLiS ii. — 
Adlj^gSlI 4_Jalill jjjj <aJLx]| ^Jaj (_$^JI ^tiil Jj.la3l (j-« JjW-ail (jaiiaJI JjSjj — 

. (_j-a a IjS^-a j EC Jjl^-ail 


(Richards, 1954) JjWdl ^ CjIjjjjS (j^ <iHi»a jaSlyi} 4-ijL^iil <LJiaUll ^ (9) 


CaS0 4 JjSjj 

(ECmS/cm) MU 1 

(meq/1) 

> 25 -lie 

0.121 

1 

0.226 

2 

0.5 

5 

0.9 

10 

1.584 

20 

2.205 

30.5 


:Calculation i-jlutaJ) 4ijyla .6-1-7 

J-i ,-H.lj^ll ^a. Wu.l-l\l *lk]l ,AkX (4C Of. i>a UaljJI ) jU/yliki- CaS04 

1000 fu^lil ^ CaS0 4 

o^lilu-ai yl£«L CaS04 

100 x--- --- - tjjj £100/ CaS0 4 

^X(500/l) (jA/lVn.iVI Aiud 


100x86 x 


o-i'y..-'' ylikL CaS04 
j/iUn.i-a'1 Xl000x(500/1) jjA& Vi>nV 1 Aiud 


= % CaS0 4 


:References -7-1-7 

- Richards, L.A. 1954. Diagnosis and improvement of saline and alkali soils. Handbook No. 
60. USDA. Washington, D.C. 

_ Pansu, M. and J. Gautheyrou. 2006. Handbook of Soil Analysis, Mineralogical, Organic 
and Inorganic Methods. Springer-Verlag, Berlin, Heidelberg, The Netherlands, p. 992. 
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Determination of Gypsum by jlsjjJjjjSfui ^ hVu ^L SjISjlSI AJLJaj ^juJI jjjSj .2.7 

:Turbidimetric method with the use of Spectrophotometer 
.4jjS 3I diUyc. ^ :Scope j AjULSI .1.2.7 

c _iiiojjj Jc. Aijall o3a aaIxj : Principle ^hdl Jiall .2.2.7 

. jJjs jj ji jjjl^Jjai j Ja. aJojuiI jj jjiLi9 J Jam j ^9 

mijaall) jlajjj9 jjjIuj jja. : Apparatus Sj^VI .3.2.7 
:Reagents A-#J!>UI Jjdl j .4.2.7 

Cjlp 0.83 j ^.j-pjmoll ciA'nml 4.1 j ^ajjjA-all .ia_J£ ^ 40 4-i3l • ^JVuJI — 

( Jjjj <_]28 ^Jj <—fimal c jil Ajtrn jjLut-a jjj.1 (_5^ jlaLa pLa 800 <Jj ajJmljJI 

. jlaiall e-Lallj <La!il*JI Jj ^aajiJI ^aJ jjj 

AilaJI j ^ajjmljjl dllaLoi 0.5435 tpjl :C1 ljj£ 1000 JM ^^^mlAll (Jjia-all — 

J lU 100 Ajtm jjL*-a (Jjj.1 J (Ac.L_u 2 6 1a ^ 105 oJa Jj.1 Jc- jjl J <- <9aj j LaLaJ 

. jJaiall f. Lallj A_«2Ajt3i Jj ->aA.ll 

‘2 JIJI Jc. L-I^joJLj liili J ‘ClljjS jj 100 ‘80 ‘60 ‘40 ‘20 J^a^a :<Jmljij JJIja-a - 

Jjs 5 J* Jj * - AjJj I cjjs 100 Ajtjj AjjUxjs Jj JI ,_gjailJI ja 10 ‘8 ‘6 ‘4 

. jlaiall e-Lallj Jj ^aajiJI <_Ja£l ^aJ 1; 1 f-Lall jjl£ j>aa~a. (JjWx 

• J^' 4L>J^ - 

. jlaLa f.Ls Ja 500 Jj jijall «■ Loll jji£ (_U 500 <— imal I 1:1 e-lall jjl£ j Jaaa. _ 

.£jjlml 4,'h.i oJual AjaJlma (pV 1 IjC.) -" '' w ,.l jJ : 4 Z\ 

:Procedure J*JI Aija .5.2.7 

(_]j^aj jl j£aJ : 'N.’^^la) jj£l jl 10ll jl 511 4amjj JJI J*- 4 jjJaa-j I I <AuU 

Jc. A.iw.11 ^ jjuJI ,_gj'.\ra.^H L--Uara..l Ajjoij Jj Cinat ^500 :1 Jj 4-lmilt 

:A_llllll jC. Jat-all ^gi Ajj ^ jl 


(10) Jj^l 

cSJ^ 4 

jauaJI AoaS 

jlxall 

% JjUiJI 

AjjJ faljC'lOO/JlSjui^ 1 


1.29 

15 

5:1 

2.58 

30 

10:1 

5.16 

60 

20:1 

7.74 

90 

30:1 

12.9 

150 

50:1 


65 




• lI" 4 250 <llajjAas <Jjp ^10 aj ~ 

ij ^aJ <C.Lui i Sj^aj S-La <ia».H j ajl'rk^all [_y a^LiUmV I <..uaj C-buLaj jlA-a 5 .La 1 LJal — 

. ((_L« 80 (_JC- (_}ij V) <lullia <*j_u ^)jaUJ -}&LaJI/CljLLulL}a]| <LalLal^<la*JI ^iu)j L>° lU 1 Li. — 

f.La (_J-a 20 *->Lial ^aJ <jjjI.S -l2L i 1;1 a-Lall (JjUa J-a 1 l^-ll) ftai-al — 

.^aJaia <J_jia-a <_]-a 5 J jlA-a 

Jj.laj) ^ajjjlall CllljjiL ^j-a <£L^a. <21 i—L^ial j ^jonlalji-ail lil^a-all ^ic. ^Anll — 

fi.Aa.lj (jj£j ( _ s aajll lUjSJjaII ^a.Aa~uJ) Ja.uialL <LiSJ a-Xal iilljal2l ja'iaa.; j (^- 0.5 

.(.14sl22l j CllLuaLi]! j djliudl (_]£] 

. jaajjlj 420 < 2 aj-a]| Jjla jlLa jj jj ljjp£jjjui jl^a ^.AaJjuAj dlljjaJI jj£i — 

:Calculation i-jLuiaJl 5ijjL .6.2.7 

a?._ 2 j£a]| <pli2l ^a-iii) Excel 0 ^sLjJ J ^gj'La : ;l;,a" ^al.laLailj CllUjaiLiil ^Laall ^.taLall aI-AC-] ^aJJ 

(jas ajjZiVyi j^iLnll ^..la.La.H Jll.Ac.1 ^aJJ <ia.AaJI jLajjjjjj'\5.).ua aj^al ^_pa*. ; i ^ J .(dlJ^£JI jj£jj £-a 

,'o^llxa aa-ljiil JjlLall jjSjjll l_jLmaj ^jL i j jl^all £-a (JjSj^dl ^aLal]t <_Jj3 

La£ t_jLaiaJI <jlaC. aJJ j 

100 x (j^lu^i ^xa» x iViaN JoSjJ 


X 1000x1000 


- hj 1 10° J t AoA' jAh 


: ^jjna (Jjjallll (_Lal*-a (jl LaJ j 

5.375 = (32) ujjll/(172) CaS0 4 .2H 2 0 <_^ oJjll = Jajaifl 

;<ia J 

(*“■ * (>Vt* (> jAlJ , 

5.375 x 100 x - 0“^A‘ cSJ^- 4 

WJluis X 1000x1000 c - c 

*Ajj2I (ji ^jaaaJI 0jllj jajjSj (11) 




2 (> Jai 

ojjii 

10-2 

4 ^ ^ 

25-10 

4 \\cl 

25 a- JSl 

|jL2». A_14C. 

. 2 jj2I ^ 



... ala Aaala 

Richards, L.A. 1954. Diagnosis and improvement of saline and alkali soils. Handbook 
No. 60. USDA. Washington, D. C. 
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: Determination of Cation Exchange Capacity (CEC) 4_2 jIjj2I 4jlu2I jjjSj .8 

i - '1 ,T'\I dl lijj I) dlljjjjllllj Jaliia.'il ^jJaluU (^ill j <ijjll ^Ic. ^ijljidl 4_ia£ (jc. jjjlic. (_^A 

2_ijj 100 4da-ui ^il^aalus .1 CEC (jC- ^pxij . flj'l'ujj-a (Jjia ^<!2L_ji3l 

la$-£l j qc. (jii.ia.jll (jiiU t -kllaj j (Cmol/kg) ££/ JI jauLu i jl (meq(+)/100 g) 

Ijjjjlall bAA ^xAI qa j 2_ijill !__£$ i-ililiill AjuaJI jjASiI jjii£ (Jijla ^JldA j . LpiC- (jiiijLiia 

: Determination of CEC by Bower method jjIj Pijjlaj iLijjjjlill 4 JjIj221 4juJI jjjSj .1.8 
P-Ji^il L_ljill (J^alA J£dll Pijlall bAA '. SCOpe <—flA^JI J 4-jl*2l .1.1.8 

L-jjlil j pijill £ ~} A y\ Jaxj j! l^&l j c(Skroch et al., 2006 ; Warncke and Bron, 1998) 

. CluljP>ll j (jioiaJI (_ s 2c. 4jjl^»2l 

diLjjfc Ls 2c. ^a^sjLall diljjjjlSlI Jl.iiij.il ^gic. 4iijUl Adi*j : Principle ^1*21 IajaII .2.1.8 

^j-pjj.ia.ll jj£jj (jiliS j ^jiijiiVI Ajljd (ja aAjj) aAjldll bAA 2-a.ljl ^jjAjj^oII aAjIdoi 4-ijill 

.2jalj')/l (jC. 0jlill Jjia-all ^3 

:Reagents 4-«JiUI il>Jl j JJLa-all .3.1.8 

(jjjA ^3 aAjaj^ J^ 800 (^llj^. ^jjjj^Vl djl"n»nl ^ 77 p-lil ^(^-aldai 1 ^jjjj-aVI dll7.Uj.ll — 

^Aaxll J^iSI j ^jiijaVI dlla-La j J^2I (_yt*A,-*. ^al AaduE) 7 (_g^ c - pH 21 Jaidal j Jil 1 4 juoj 

. 4-a2lxll j^ll jiaLall a-Lalli 

bAj 2 lj^ 800 (_gJlja. (_^3 2_iiLa2UI ^jjAjj^all dll'\.Ujil ^82 p-lil I^-allii 1 ^jjAjjLioll dlliujil — 
j ^j-pjj^all dlla-La j Ji2l (ji-a-a/Bt ^I.Vjk.'uiLi^ 8.2 (_j2c. pH 21 JaijdaJ j Jil 1 4 juu (jjjA ^3 

. jlaiall a-Lalll ^a^2l J-aSI 

.%98 (^j Jj^S - 

.IjjlS ^ 2.5412 M-llilj Jiy^sl^aiia 1000 (_5 J -“l-?ill Jjdar^J '. ^j-pjj^all 4_UiLlill JjlL^-all — 

. jl-a'q-a p.La Jil 1 ^3 ^^jiic-Laj aiLal ^ 105 2^kjJI ( _ s 2c. i_8.ita.ill ^xj 2jAi (jjjj) ( _ s 2j jj^all 

• J-a 100 ^jlj J21/^gil ^ -a lp 1000 L>° J* 4 10 Jpl/,^gj lfLall a 100 (^^-ajal-iall Jj da^ ., 1 _ 

:Procedure J-«*2I 5ijjL .4.1.8 

. ^|jal| 4,'idP ^iji ^ 6 jl t^l_jill <2ajajJia jl A-aC.E LllIjA ^iji ^ 4 (jj — 

.^g-aUai 1 ^>jjp_^-!all dl2La. qa J^ 33 <-_Ldal j Ju 50 ^Xjoj (£j£LjA Pj2a i^2j Iplkil — 

.(JjISj 5 oAa! ^1?^) cs^ c- o^IAjoii 2jjiiVI (Jli^l — 

^j2l^21 ^ LiaL^a (JjJll JlLo2l ^..Uia .1 (jl ^1 Jxdu J C(_gj£_^all p^lall ^3 Igjt.do — 

.^Al^3/ajj3 3600 ilic- 6 
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. Cllj^a 4 £^aAall Clllj-a ^aaail dlljjjuil (j- 4 Jas 33^-a 4-lLixJ' JjLoJI t-_ l£jail — 

4%95 J&\ Jj^L Ja 33 l^j-a (JS ^ -iAA jJjlLa <jLL1i Aiyiall (jjoiij (JjoiC-I — 

. j'l,a.UajjfLus 40 (j' 4 (Jiil CliHflll (Jjaiill Cxj (JiLoiil AjjL^SII <jlalilt 
.^jjj^aVI Clll'iua' ^j-a J-a 33 lg.l<a (_)5 ^-OkA jjClia 4 jLLL ^_ya.a..'La" ^jaC^a-sall (J.-'U.Ua' — 
4^-aLlaj 1 ^.juj^aLM Clltlual (J^aaII J-aSI j 4<_J-a 100 (j$JL5^ IfrLa oCa'j <_]£ UJ^juil — 

. 1.1a £>' J 

.431a <jjj ^ 100/^3^-aLalLj (jjC. ^)AC. j jLajJjS ^.Lls jl^A <_s^ c - ^aaall j33 — 

:Calculation (-AutaJI ASjjL .5.1.8 

x (j WUN £y* Jil/{ j&IaL a 


100 x 


4-i»J! (jjj X 1000 


AJJJ ^IOO/^HaLa 


CEC 


Determination of CEC by CjIIluiS Aljjlaj 4_ijjjjl£il 4aljllill 4jLud| jjjSj .2.8 

: Ammonium Acetate method 

.AjjoiKJI j ajcLxJI t—ijlli AulcLnll AjljoiII jjcSil oca ^..lALarii :Scope <—i-i^JI j 4_Ai2| .1.2.8 

dilajjc. ^jic. 4jL-AaA*]| diljjijl^ll £_iaa JI-iLuJ ^gic. 4ia^la]| iaj*j : Principle ^1*11 (JjaII .2.2.8 
^j£jj (J^L^ J CjtjCii (j- 4 adlj aCjlClII aCA 4_A.]jl ^j-)3ja-ai" aCjLuJ 4_ijll' 

. I ^jC. £jUII (JjUa'l ^3 
:Apparatus j S)$a.SM .3.2.8 

.(^joi 20 — 15 ) <— Lailla (jjillS ^)1 ajJ £-aS 

. jl*JJ j3 ^Lls jl^A — 

:Reagents A-02sCSl jIjaII j JjIIaaII .4.2.8 

JjjjC ^3 aC>A_j^ Jas 800 ^3 ^jjj^aLM Cllli.ua' ^ 77 U-lCl I^-allij 1 ^jii^aLM Clltiual — 

j ci^t ^jla-aA ^'CaLoiIj^ 7 (_ s ^ c - pH J' JajjJaJ . (jljjjlll ^»Laj ^^ua. I-1ia liljA j jul 1 4 jlju 

.4u2llxJI jiaLall a-Lalli ^aAaJl JaiS' j Cilia-La 

aC> 2 L^a (_La 800 ^3 AjjLaLUl Clllllual ^-82 l - 7 J Cl I^-aUai 1 ^jjC_ja-aall Cllli-Ual — 

.4-aHjtll jiaLall aLalL ^A3w.il <_La5l ^aJ 8.2 <_ s ^ c - pH -51 JajjJaJ j 4juu ^ 

• %98 JjaS - 

4Ui& i 2.5412 ^'LL jU/^sl^aka 1000 ^joiLlill JjCo.~a : ja-rall AujoiliSli (JillAall 

. ^jiaLa aLa ^3 ^(jiic-Lai oJLal 105 <L)L>^ LS^" 1 Cxj <3Aj ^.jjC jaaa," 

• 100 jLl/^gi K ^ L x 1000 L>* cl^ 1 10 4^-^^ jLS^^gi lSaalu a 100 (^g^-^LuaH — 

:Procedure 5ijjia .5.2.8 
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. ^3 ks-ySaiya 43jj ( _gic. l^*-^ J LdljA <3Li. 4 (jj _ 

4jj!i]l L-Jajj ^ljjAI_^ a3l LlltlLailj f-^La-a 4daj_uljj j <_J^s 250 4_llaj^)i-a ^ic. ^-akll — 

.o^-a (_JS ^3 4 _jjj]| Clllj-j-ii. ^Lai. (_Jjoi*j duiJ J-a 5jjLajj V ojjiu^a ClllxSAj jijSla (JSjjIj 

AaJLiuiJ J-a 100 ^jja* 4jiaj^>i-a]| ^3 (Jjkxll ^ ^Lu LaAic. — 

100 ^Aulj LS^" <JIjj^aiil 4-ilaij ^lAilLoilj <Aax]| jj£ — 

.^jall^)]| j <Jx 

(jl L-i.i..i CllLijjail Jjii-a ^lAilLoilj <aLi*JI j oAjAa. Ajlaj^i-a ^1 £-asll <_]ij| — 


• l!^ 100 Ajlaxll Ail^j ^Aul^ll j^A (jjfLa 

100 jaJjj_J-aVI dltijjail J_jli-aJ -,ydl ^a-aJJ duij (_J^ 100 jAiLai 4.1-aj.Jjj ^joil^l ^AA j_Jjjlaj — 

. (—iLoiiJI ^3 AjLall (jc. Aj]) 3I ^i.i.1) (_)jolaj jl L^aSlj (jl£ 131 J-a 

JjlLall JySj^ll j jlajj jS 4-LajuiIjJ ^Aul^ll ^3 ^jjAjj-sall JySjj (JjLsj — 

.^Aiiouill ^gj^Llill *■. tua JaiJI (j-a 

:Calculation ASjjL .6.2.8 


x M Wull (\a jjSjjll 

100 x ±- — - = ^Moo/^ttak. CEC 

WJlobxlOOO c ' ' 

:References . 3.8 
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: Digestion of soil samples cjluxll .9 

Digestion of tihluallmH j aj-mLydl £-# ^»-uaA .1.9 

:soil sample with the use of Sulphuric acid-Selenium and Salicylic acid 
.4_jjIjj 1I djlji.ML.il -ajJafrl A2j_>lall o5a ^Vlm' -Scope l—J AjULII .1.1.9 
djjjjSlI qm JaoL^j ajjjII ALal*-a ^^Ic. Aiyiall s5a Adlajj ^Principle ^1*11 .2.1.9 


£-llda ^aJJ dllij j djljlill £-4 tiLLxullmll .laJJ t dllLmlljaill i _yaA.^. j ^ ijjjjLjuill ^jjjs J 

Aiuoiljj ^jda^ll AjIaC. ^jjj . ^gjjauaiS^/1 pLall o^jlj AiaS AiLdaJ (jc. ^-jlill (Jialill -}jlj ^jjljaill djjjVI 
ja^.-'l J1 C.Lji4 jjJ i—M lL (_£31l ^ j.inl.uj.11 0j^a Ajj-ulia Aaa^p -iic- L —^u^j£ 1I ^jjo-aJa. 

. (^ajjj_j^M djULa) ^ajjjjjsl ( ^ll 'l£.x.\A,y. djjjVI JlSdul 

.<_!* 100 ^daA t_jjjli j (14 <*daA Jig-?. :Apparatus j ^?.VI .3.1.9 


i_inj ^ 



,->d agJI JlgA (14) jSdJI 


:Reagents A-«J!>UI j Jjlla-all .4.1.9 

. jS usll djjjj^ll . ua-ajs. — 


. (Selenium reagent mixture: 1.6%Se, 1.6% C 11 SO 4 , 96.8% Na 2 S 04 ) ^c-l^ - 

•%30 ^ gjjaua l ^ l pLa — 

:Procedure JajlSI Alijjla .5.1.9 

. ^dag . l l L_ljjjl ^ l g m. da J (jjiLaia. ^jlc. (^a 0.15 Al jau ) Aj jrsJa .a Ajjj ^ 2 Jj ~ 

.AjjIjjII djLim.ll (j-a Almlm JSLl JlAldj j AjjailjS Ajjc. Ja.jl — 

. ^adaA -iC-L^a 1 1—adal ^aJ CjjLjjill L-Usdl ^j±\xA2 ^^Ic. j£_^all d.LljjSlI ^jJa-aja. (_La 10 <_Ldal _ 

.^ILllI ^ajjll ^jjall j a-iLall L.jJajjj JaolaJI dj^. — 

. ^ajdagll jlg^. t _ s lc. ^ajdagll L-Ujljl £jda — 
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^ 380 Ac.Lai i_Aj^oj aJLal ^ 100 ajIj^JI ( _ s ^ c - ^^JjiuaiJ Aiijla i-_lma-J^ -wag..!! jlg_a. Ja.uCal — 

. dllc-lui Clll/ll aC-ai 

.^lls jA-al jl i sIajIu 4iut.ll Qjl (jj£j (jl i_±aj i Cjjj 4c. C j -uJng.ll jl^a. qa L_ljii^ I ^ja.1 — 

C 0 jj-ail ^1 %30 *n~> >Ji5V I a-Lail (j-a J-a 2 t- Axial I^^jlii (jjl) 4^jxCag.,all jlC. dlliutli — 

Jc. Jj jxjaal l ^gja. ■> 380 ajjya AajC (_ 5 ^C. ^ j Jag-l l jlg-a. ^gic. t—ljjjVl £jCa j»J jCaJ Jala. I j 

.^Cila jl t_ali 2 i Qj! 

. ^jJaLall a-LalLl (_J-a 100 t _ s Aa. ^->a'l (_J-a£l j ^-lall lilja. j jlaLail a-Lail t_SjCal — 

J j£jjJI dijjl£jl j^s ji] 1 ^^3 41a ^ 3.5 ^llAi ^3 jjAM) %99 .^Aill ‘^al^aHml (Jla. ^^3 — 
jQ. aaV 1 ^jljj (Jjjljl C 5 ^] "U^l L>^ Q^iil Jjai] ^gi£j oAa] ^ 300 ojlja 4aj3 .^ic- ^aaa L aj l—lai 

. l^-al laHml ^3c. (JjJaAJ lii Ulu ajOCa J aujq. ..VIj 1,3a. 4 jsLjj oS\a ^Aall ^J.\.l. ‘ — 

Clu^j^il ^jja^a C)4 (3-a 100 x_flLCaJ ^gjijaall dljjSM ^ja ^gllc. jCSji Aulyill 4ja*JI aljial (Jla. — 
.4 c-Ljj 48 jc- 3jjj V a.la] J la Caal]' 3xj ojdaa 4 jilVu,.! olc-i^a £-a t^laliaujll xdl ja.aa 3.5 j^A^I 

:Reference .6.1.9 

Jackson, M.L. 1985. Soil chemical analysis - advanced course, 2nd edn., Madison, WI, USA. 

:Digestion of soil sample by Aqua Regia ^^Slall f-UlL 4jp| ^JaA .2.9 

.liCal lgJ2la. (j-a (jS-aj j t4ij|ji]| Cllliut.il ajCag.l Aiijlail aCA aCallaia iScOpe <—flA^JI J 4_jlxl| .1.2*9 

: A_llillSI ^)xjsalutll Aljlll (^gJSlI !_gjia.^il 

P, K, Ca, Mg, Mn, Cu, Pb, Cd, Zn, Al, Fe, Cr, Ni, S, Hg, Na 
^jio-aa j a-Lall j_jlS ^ji-a-a.-a. ^lAaiLailj A_ijpll <ijc. ^aCag.'i ^Principle ^1*11 UjaII .2.2.9 

.4£.Lai 2 J C ViSx Cja a_jj 0 jJ)^ll ( _ s J*-i Aijill ’a;l_y^. Aic. Ai-Loi 16 liljjl t^-S-Ull f-Lall^ Clljj^l 

• lU 100 j jl^?- Apparatus djljJVI j sj^?>VI .3.2.9 

. jS_^all Lull j_jlS ^J^aa. J jSjaall Clljj^l ^jlo-aa. :ReagentS 5j#pU! j|jd»ll J JjlLa-»ll .4.2.9 

:Procedure 5ijjla .5.2.9 

.AjjJajll 4ijjjt-all j jjai 2 Jaj^iJ 4l_j^lall j 4j_jaJaall j LdljA AilaJI AjjiII qa ^ 1 Qj — 

.(_gjl_^a. ^jJaLa a-La <_Ja 1 — 0.5 -J A. v.ijt.ll L-tlaj j ^jCaA t_l_jfjl (_^3 £jCa — 

a^JaS a^JaS Clljj^l J^s 2 ^-a j£_)-all a-Lall J_jlS ^jlaAa. qa <_Ja 6 ^J^li t_LCal — 

. ^CllLaaala. 1 ^ ->jLlag.il C-Ujlil ( _ s Jc- <—siiS-all ^ ubj^l iJilSLy^ 3 (j^ iJj 

acLail aCjaiSU ^Lajoiii lillJ j <3jjtJI ajl_^. AajC Cic. (cjlj ^jCaA^ Jx-Loi 16 aC^il 0 j^a!l liljjl — 

• 1*0J Aijj.Ca 3 t.il 
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£^.ljil i—ilS-all I ^kiil ^gja, ^gJa-U 0j^ail ojj^. 4^ajC < -^- 1 J 4- a jCag.-nil — 

. CjJ ^aJ ^^jjJC-Loi aXal ^ 115 (Jj^ail (_s-^) 

• (_U 50 ( _ s -SJ jXaLaJl (JxSI j tj-a 50 (_gjLJ*-a (Jjjj-i <gi (jist-ail ^Cuj J *- QiS -a l l <_J-ajdC-\ — 

:Reference £-*>all .6.2.9 

ISO, 11466. 1995. Soil quality - Extraction of trace elements soluble in aqua regia, part 6. 
International Organization for Standardization. Geneva, Switzerland. Available at: 
(www.iso.ch ). 

Digestion of soil sample by acid digestion bomb AlSLdl 4jajh <j>DI ^JaA .3.9 

: method 

.li-laj (jLaJ j tUuljllI Cllli.ut.il -viJag.i Aiajlall aCA aCrCul.i iScOpe <-JflAgJI J .1.3*9 

:(_gjcll (_^aL^aiLaV I jlg^. <_ s ^ c - 4j3\jJI ^-salutli Aijlil ^gi ^gi^il L$ _$4a-ail 
Ca, Mg, Mn, Cu, Pb, Cd, Zn, Al, Fe, Cr, Ni, Hg 
(jjii-a «.lc.j QAi^n Aajoiliail t _paLa^.'Vl ^lAiHoili Ajjpil <iic. : Principle iJjuali .2*3.9 

jgjCjt- 4 s-lc-j QAi^i ^jjJajA j ojl^aJI (J*aVn j (_jjauiVI J (_)laL 4 ^.Vll jptii V j Q^U'lil ^ja ^jU ^ia 

. (gJlatil iaiuCail (JasIii 

t jSj^iil s-Lail J_jiS i j^yall dijjVI ^Ca^a. :Reagents j JJLxaII .3.3.9 

.H 3 BO 3 (JASAZ*. J HF 
:Procedure J^xll ASjjI a .4*3.9 

(jljj^i ^gic. j 4 - 4 2 ^J's.La.J ^ijAuail j 4jjpUa-nil j LijI_jA AilaJI <jjlil qa aCCa^a 4_uiS Qj — 

. A.. 1 , Ut.il Ajjiajll i—lLma. ^aJJ j (Ai-Lui 4 oAa 5 105 ^aajCll Clc. C lg.Jt.jCa ^aJ t ^jjiLjiJa. 

JJkj ACLiaeJl l_lLj J t ia j. Ca alc.j ,gi Ig Jt.j C-a j <Jjlil (j^s 0.5 “0.1 ^JjLoiaa. (jfy- 4 Qj — 

• (_U 0.5 (_SjL>^ a La ^ 

• HF ijA 1 j ( g£Ls aFs lU 3 — 2 <—Leal — 

.jjjJC-Lal a .Lai ^ 150 A^jCil Lie. t- l.lira.'l q^) 3 ^gS Ajt.C-a j -lla. (J5ijjdj ahL_jll Jlc.1 — 

.^ii-i ^aJ jgja. tiljJJ j JaiuCail (. lc-j ^y^l — 

.% 4 H 3 BO 3 QA (J^s 10 C -LCa l — 

.4Ai3C 30 oCaii ■> 150 A^jcil Aic. 1_jjjaail ^gS ^.jt.jCa j plc-jil (^i&l _ 

. ^•^^>il J^SI j {_£j[axa (_3jjC ^gil dlb ijl^xdl (_Jij| j A-slial ^al aic-_jil — 

:Reference ^j-^l .6.3.9 

Tan, K.H. 1996. Soil Sampling, Preparation, and Analysis. Marcel Dekker Inc., New York, 
N.Y. USA. 
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:Determination of Nitrogen Ajpl cjjJVl jjjSj .10 
: Determination of Total Nitrogen cjjjVI jjjSj .1.10 
Determination of Total Nitrogen by Kjeldahl JaI-aIS 4ijj]aj cjjjVI jjjSj .1.1.10 

: method 


dijjVI dijjVI) dijjVI sIa j-isj : Scope t j AjULII .1.1.1.10 

.i—jjlll 4-uIc.V <Ajjlia a3A jiiau J cAjjjII ^ (^gjl^iill ClljjVI (I 

^jJoa il jj 1—iSrdt j ^.liLe. aIjjUI sIa <_La2u : Principle ijj-ail .2.1.1.10 

4 _La£ lilli Jbu i_aljJa-j t^ajyjj^sl dljjVI j 4 ;s-.a Jsula. 3 _jaa_jJ j£_yall CliyjSlI 


j lAj jia3J ^a!ij ‘ojjUala Lij^al a jyjI 3jl <a.jiu Jj.ra."nfl ajj.} ,llm£ jj-liA q -a 


H2BO3 k—a 3 jl 2 i (Jc-lilll A •Nj'Vn (JSaLjj 


H3BO3 ^U jj aI I 




^Jraajiljj 


C. 4a!al£ ^aljl 5 pH < _ S -5J <—aii-all CliajjSJI ^ura-a.ra-j J Ajjlill (_yal_j3dl dlli 

.(Bremner and Mulvaney 1982) Syl*-a S3a.j ^3 c. JU. ^ jjlll jjju iall^ a 

:Apparatus cjljJVI j * 3 ^V 1 . 3 . 1 . 1.10 
.(l5 JiSi) (JaI.iK j daflll l jl^a. ~ 

•pH jW Jja-aj-® jW “ 



Jfcbls jlfk (15) Jiill 


: Reagents j JjILa-aII .4.1.1.10 

e-Lal) ^3 ^aj-p Cilia- La ^a 400 L_lil I^-aUaj 10 NaOH Cilia La (J a ~ 

. j-La 4 .aH aLallj <_La£l j jjI 4ju-u jjlya-a (jjjjC AlijI j jJaiall 

. jJaLa ?. La jil ^3 liLjjdl -jCa-aa. qa ^ 20 l—lj| '.% 2 H3BO3 lilljjall <J jL>-a — 
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(ja j^i 5 > 1 ^ JJ^-a ^Jl i ol l >i^ 4 jSjjI ajjjl ajjlx-4 jjjj -4 ^ 

t(%95 ( _J4j) (J>^ J« 100 ^ (J;"i;.a'l J4L=J j^s j-0.1 J _Jt^vsVl (Jj_)4^_j4ij_j4 £-0.5) Jaili-all 4 'li.al£]| JJ-a-a 
.^jl^aajVl ^J-aJ^I jjil J X ^ 4_laaj 4 li(_£ jUc. 0.1 ~J.. V j L 4a]l Cllala J^la. ^ 4_l]| . 0 . >.1 
(j^lj Tris a-iLa 4 ' 1 . 9 > 0.01 (C 4 H 11 NO 3 ) j)tn-aj 44 -ai Jida ^-joiSjj.llA TOs Jjl^-a _ 

i_jj| ^aJ 4*8 ^-a ^ j udlc-Lui ClJIA oAa! ^ 80 ijlj^. ( _ s Ac. 

. ^AaLall a-Lallj J-a8l j Jii 4ju_u (_gjll*-a (JjjjJS ^ jAaiall a-Lall ^3 Tl'is oJ-a (j-a £-J.2114 

I^^-allaj 0.01 H 2 SO 4 dljAil (jAa-ai- Jji^-a — 
(j-a J* 28 4 _adal t jJ 1 (jjllx-a (Jjj .1 ^ jiaLall f-LAI (j-a J-a 800 _ 600 ,^AIj=». (J -*-* 3 ■ 

^jiaLall a-Uli Ji] 1 ^Al ^a-aAl J-a8l j 3j±j As.3 J-lii. ^j*! J jSj-all ClljjSil ^jd-ara. 

J 1 jjj^ L£* lU 10 £da) ®> a 100 4 _aii. * 45 “°1 H 2 SO 4 Jjia-a ^gJc. (Jj ^aa . 4 
. ^^-allal 0.01 H 2 SO 4 Ji jla^ a ^gAc. J ja - -a-J' (jAaiall e-Laill ^aa^AI J-a£l 
Ai.ll o^jlat-all jl^^. ^al-liLaill liliA j I^-allii 0.01 H 2 SO 4 4 -l-alla 4 JajjJalll j.13 ■ 

A-=aJ.i LS^" ^Ajll *- 4 J LS-a^^ 0.01 Tris Jljla-a j)-a J-a 10 ^Sa.Ta .4 AAj-aaAla JJLi_a 

.J-a 0.03 j)-ajL^a djllx-all Jill (jl L .la J 5 pH 

Tris hjU- 


10X- 


— AjjLjC- I^Aj l^aS H 2 SO 4 4l*lAa ill 4_1 


j w'n ~S 

:Procedure J**AI 4ijjJa .5.1.1.10 

(_)*aiAj (jl (jS-aJ j (JaIaIS Sj^_^.l Cll!iLlJ_j-a j ^ljj| t_a2All^.Lj J^JtAI Aijla 4 .flllraj 

LaS A-aUI dll^Ia-sAI 

.lijLa, (jjSiall ^kjdliljaill J j£j-all 4llj4^]| (_pa-a^. AijAaJ 4jj«J| ^jJaAl — 

. ^jiaLall a-Lallj 4_lj44VI (j^da dllj^al^.'i/1 (_JjoiC.| j ^da^JI (jC. I - lijljV I ^3jl — 

.jAaLall a-Lallj ^^Al J^l J (_l-a 100 (_gjLut-a (jJJ^ ^ !iLal£ (J_ji^-all _ 

.^Kll djjVI J4-^Al j oa-ljii] 13 ^ 1 ^. (J_ji^-all ^Jj^sa4 — 

<^aUa4 ,Aa idalLj j^3 j pH Al Aadal AaiAl A iLa» \ a-^JI JJa : Distillation jJaSol l 

I^^Aj LaS J-lIaaAl A AxC. ^aJJ j o.oih 2 so 4 

100 ^.j.'s.nll (jfAa ^3 jAaLall ?.La]| (j-a (J-a 1 j ^lAiuAI lilaj^jall (Jjl-i-a (j-a <_J-a 1 — 

(jS-aJ^ J^Jajous (_]^d 1 _iiS-all t_J^j4j| (jJj dldj (j.lAall j J-a 

• ^ ^ ‘ 4. £j f n ' A 

J-a 100 ^J4ai ^) Ja9'AI (Jjj^ (_gA Igjt.d J A. aj-dg.-all 4-ll*AI (j-a J-a 10 “daLall <lajail_jJ 4-Aa-uil — 

• (.s'®lAij 10 NaOH Jjla-a (j-a J-a 10 IgJI 4. L - t aI j 
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. 4-lLaC. IAjI j jjJa9lH (J_ji^-all £-a ^.Jatflll JjjjJS 

. ^.Jaa*.\ll 4-iLaC- i_93 jI a^IaLaJI a aLall (j-a (J-a 35 ^1^-a^-'.'.i La-iic. (3^15^ 4 -i*J 

. ^jajg]l 4iia ^)IaLa]| pLall (j-a (JJij <—iiS-all (jjijj lJj'-^I 
'ajjl*-all La-iiAuus ^-aLlaj 0.01 H 2 SO 4 JjW.a .1 5 pH ^=kj.S ^1 oylaLall o-iLall Jjlc. 

•vfiM 

L- liraall J 4^.ExjuJI J (_g >«j)-»lj*^all C-UjJa3 Syjl*-all (j-a e-lg^jVI -1*J 


.£jli {JjiIS ^1 4_ijlj 90 oAal Cllllixll (jjj jjJaaill e.la.j jjaJj i_La-j — 
a-lc. (Jla. ^3 j jjjjjoiLjS jjJ_jl^-a ^Jc. ^jjJaaG 4.jLc. <_JS (_gj4^J (jl C-la-j — 

. 4.)5,.uLajjjl ajjlx-a o.i^j 

. HjLoi ^Jo^-all Jalli-all L. AjoiISII £-a H 3 BO 3 (j-a (J-* 5 __yA.il! I Jjala — 

.^jlaLall JjUall qa J-a 40 — 35 ^)-a .>1 3^ 3^-“ 1“°^ __)..da9.l" 4_lLaau ^3 — 

. __).;A,nl' 3 fla ^gJI ^laLall 5 . Lallj <_aiS-a II <jJ) (JjoiC-I — 

.^jlill (_5^jjll jj ^aV ^I (j>a (jjlll 3^ c^l-^ 0.01 HiSCEtJ^a^i. “tiojuiljJ Jjlc. — 

:Calculation 4i)jla .6.1.1.10 


14><100x 


II Jj)!-v.a J)jS jjX ( -1ALid] ~ \1 ^-n. ^ — 4 m \l v^V.iall II -\J 


1000 X 4 U* 11 (jjjX i__i^_uJI 


=% ^jJVl 




Oj^Uyl^l QjjSl : 14 


:References j^l/all -7.1.1.10 


Bremner, J.M. 1996. Nitrogen—total. In: Methods of Soils Analysis: Chemical Methods (Ed. 
Sparks, D. L.), American Society of Agronomy, Soil Science Society of America, Madison, 
WI. pp.1085-1121. 

Bremner, J.M. and C.S. Mulvaney. 1982. Nitrogen—total. In: Methods of soil analysis (Eds. 
A. L. Page, R. H. Miller and D. R. Keeney). Soil Sci. Soc. Am. Inc., Madison, WI. pp.595- 
624. 

Kjeldahl, J. 1883. Neue Methode zur Bestimmung des Stickstoff s in organischen Korpern. Z. 
Anal. Chem. 22:366-382. 
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Determination of Berthelot Total <jK1I <4jjJV1 jjjSj .2.1.10 

: Nitrogen by Autoanalyzer 

j j dijjVI Jl£c3 <al£ 4iaj]a]| s 2a jcal :Scope t j AjULSI .1.2.1.10 

. 1—lliUL.ll (<_gjiVI (JlfLiVI J ^Ijiiill 

^_pxa.-?k..i LJaj LajJaA ciiliut.ll p-CoA AiajJall jcClxi : Principle pl*3l \m*W .2.2.1.10 

J pjpj_j-a2M dllaLoi ^31 A^ili-all dljJ)VI (Jl^Cui La-a Clllxjkpa j paloA djI-lC-Lu-a C_j 2 ajj Clli^)j£ll 

JajoijJ j (—Luilla ajjlS L_l£pa CjiajJ dl^LjjaulLaJI jllu £-a (Bd'thlot ClljljjJJ (_]c.lij) sjjCj (Jc-liill ^Lll 
pjjjj^LM Al-luL Clna. (j- 4 i—U jiLuaII ^)>^v*>VI _$2 <J>^J-^I uj£j-a ^l->» ]1 (_g_jls 

. 660 3_^j^s ^^Ic. Iaj lS-^I j 3ajujll 

interferences cliLL-JcllI 


juju j j jlruall sjl£c. ^31 ^Lillj j <akL*it CjlCjjaijjJU^ll L-LUajj ^3) (_£jlill 3aju_jll — 

.pH -II £3 j <J^ EDTA <—il-Caj 133 clilf.l^ill 

.Cll^Ii^iJ Jc-lij pLaj*^ Cc.LauiS ajjCjj^all i_iLCaj — 

.(16 ^31 l Jfy\ JJ-cill jl^a. :Apparatus < 43 ?jSM j Sj£a.VI . 3 . 2 . 1.10 

■ 



</V I Jla-M Jlf> (16) Jiill 

:Reagents 4-aJ2UI Jl>»ll j Jjlla-all .4.2.1.10 

pj jiaLa a-La <_J-a 800 (^l_>^ pjJjaiLi_jJI J Clllplapla (j- 4 ^33 L_l2l I p-Iaua (_J_jl^-a — 

0 JJJ J^Ija-a (J-a 3 1 SjCal j j!il 1 ^31 pa- 2 a 3 l (_]-aSI pj L_]2I tpjjCjj.-all CllljlLoi (j - 4 24 <—LCal 

.5.2 ±0.1 J) HC1 phVnib <lco j pH 31 jjIc tJalil j 30 
. jJ-a'9-a pLa J-a 700 pj-p^a-all .IuaiS jJ-LlA ^-25 L_l2l i pjjC_jaja]l C1 i21.Uai.1L-j (_]jinx — 

0-lla. Jalnl J j!il J^ll p 2 aJa.ll (_]-aSI pj C pJjC^a-all Cll2LljallLal ^80 
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^aJ ^)laLa p La J-a 800 ^3 ''J i > 1 ^ 1 l_JLI I ^ajJ.SJj^all .lljai — 

.^AjojI o-lal CluLi (J_ji^-all .jj_jlll Aialc. 4^.lakj (Jjlra-all 11 L>\->-l j jjl ^a-aJt 

^}laLa pLa J-a 800 (j-3 ^aj-pj.a^al) Lljlj^jLbaijjjl (_gl^ ^2 <—)LI I Clllj^jljjaijjjl (_gl^ — 

jj.lal CluLj (JjW,a\l . jL] ^11 ^-OkiCI (J-aSI j 

(NH 4 ) 2 S0 4 fjpjJ CjUL, £_ 0.4717 : jH/^-a 1000 jjS>5 CjjJ^U ^bill Jjl^all - 

. ( a>^ti lU^I j lU 100 (_^jL}x>a Jjjj-i ^jjjVI JjjjK ^ 0.3819 jl) 

(j-a (J-a 1 t0"8 ‘0-6 <0-4 <0-2 (J-« 100 (_gjL}*-a (Jjjj.1 Aj^aLalL Li. :4_ljailja]| (JJLa-all — 
;^Jc. ^gjpVi CllLoiLiall (_j-a <LaUI sLa t^_)^a2LiJLaiVI <n CaLLxll J-aSI j ^I ^j-oLlill 

.tlijjl jLl/ji-a 10 ‘8 ‘6 ‘4 i2 

:Procedure 4JajjL .5.2.1.10 

. JL/ 1 (JiiWill Jjl^a. ( _ s 3c. CllLoiLall <LaiLai JJ±&\j!li\\j ^g3 ^Laljj 0<llj3 ^aJJ 

: Calculation <—AijjL .6.2.1.10 


100 x 


^~>^X (j-« 

^Iq^j xlOOOxlOOO 


% cr 1 ^' ^jjVl 

JjWMl Jja <Lalc- CjUa^La 


. jxojjlj 520 ^.w'u^ij 6260/6250 .lie. 

J ^jl L* vn.j 11] .4-ilc. (jl L* V^J La-a (Jfll ^JlC-Ull Ja^JI SjjUl (jli J2UJI L—llc-l ^ 

. ^ 25 (j-® Cl±jl£ Icj <jl L * VVJ ^jLall ^al<Q*\ 11 £.La]\j (jj~N j.j.i* 1 £-a L_kLa W'u^il Ijj 

.AjL&^j 1 ^•n‘s.11 S^c. 1^ 1 (Jal ^.1 q\ 

.AjL&^I (J* 1 0*23 dllc-liall £4-0 ^.W'u^ll L_L^J J 

. L t u*ijj £_la] l q^)1j£j lg''i^^"i (J^a ^iaLall ^LolL l CjL^Ukj JjoiC. l_l^j 

.^gjUc. 4c> (J2L^-a]l jl (J2 L^_aI 1 SA1500/1520^j CllLaLaj-a ^.iVuAn V 

l^fiM 4JL;i^a 

. Uc-J^joil oj-o <aj3J 30 6«1 a1 10 • 1 2^1^-aj (JjujC-I ^Ua2l ClJ^L 

Jxj ^Jal-all .<Li3C 15 SAa] <C-Luj 20 (3^*^ lAjjg la (Jl^. ^^9 CllijliJI ^3 

.c^ljUJI <Sij] 

dic-J Icj ^Coj j l <aCilj£ll ^9 ^3^ ^ 

• JpJ/tJ- 0 1 (.3^] ^CLoj ^xj 

: f luii jjJlII CjU^Ixj 

^Uoxll (Jjl j jj^jV 1^-21 4* )-aql ^^C .321 cil9 
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• olLjS Add jj^ldl odj >. alaj 

. 4 .'.4 j. Lie. ^jd j ajL*-j AjjuicVl *■ al«. ^ ^cisl 

. j£j4i]l ^3 j jjj^L.21 4 ^ j .-. ^ lr- ^Liill £j»a 

. jjjVL.4] A jlidl 4^. L-d] jjjjSjdl jdjll j4 (J£ ^3 s-LLaJI ^3 ajkxji alddjlj l—l]Ldx j^a3 j^c-l 

.^c-jjll i_u£jj] s-Lixll ^3 i—ijii Sd Jdl 
.Ajiidl 4_a-ida]l ^ic. 4-ilixj jjjVL.}i] 4_jLdl 4_a-idail 
. £jdaVl (JLastdL 3 jjo j s.Li*JI JLd. Ajlixj ^ji-jdl £331 

• £jdaVl jal-ddli Lajj-Si ^^Ijill Jui ((Jd.41 jx led) -LA"i,,. 1 ^i ^c.jj]| 3 jjj 

. 4 .LiaJL jjllc. (JjL>j (_jl Alij^ jL i‘q e.L4L djxs Sd ^Uaill jjd .1 

:A_aU AU-vN ,» 

V jl L—dij (jiddl JjL^j (JLdil ^ic. ^d jl 414 ; s-Lixil jls (jixd Aid ^3 jlj-aJ' jj5L Ls3d — 

.lid liljpj 

. (jijdJI (Jjl^. 4 ^3 J'^l . fljjajjll Jid j^s 4 laaj - >A"u.^ (jixdil 4_iid j5d dllj^s od s-Lixil jjxsj l^j ~ 

:djj5U jl^aJI iluljj 

•400 A.U ± ^ (jjjLLL <ja. 10) ^^icAl ^^ddll Agjaidia. m 
• 4-ljlj 1 jjj cA-ljlj 60 (JgJoiaJI jjj tA-ljlj 60 AjgaJI (joj B 

. dJji 200 J^jouill B 

.5141 i—ljfiVl j A'i..■!^ ^jj Adddl t-Jjjjl j ClAjjaJI di jjj (JLdiVI B 

.A3jSJ 20 jig >11 jjaiA/l L>l) * 

j»l3jL 3039 ^jd J 3020 A -\ d.all t-UiLI (Jl.lnml jd 2002 <2005 j»l3jli Adda ^JaS ^l.ddl 13) l-laaj/ 

. 5039 5020 ^j 1 LI£ 

:Reference £-^ja5) .7.2.1.10 

Searle, P.L. 1984. The Berthelot or indophenols reaction and its use in the analytical 
chemistry of nitrogen. Analyst 109: 549-568. 


Determination of Berthelot Total d$£jj ^iSJl djjVI jjJSj .3.1.10 

: Nitrogen by Spectrophotometer 
j J (_gjjJaa.ll) JLjjVI JISj 4I Ail£ Aiajkll sJA jJSj :Scope J .1.3.1.10 

.A_ij1j 11I diljja.il ^ ^j^VI JISjLiSM j ^Ijiill 

Iflaj LajJaA Ajdjiil dlljjaJI ^jJoA ( _ S ^C- Aijloll -liiai iPrinciple ^htll .2.3.1.10 

j ^ajjjjxVl tlllalui j^gJI A.al'AxH ClljjVI (Jl^jul Jj2k_l CllljLakj^ j ^ajJaA dllJC.Lous 3 j2ljJ CliajJ^ll 

Jajoi jj j t—Laild ijjK 4 -iSjx Jj 2 ljj dX ; ^LJI jX ^ (Berthlot djlijjj <Jc.lij) sjjJj Jc- 144 ,_gjll 
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^ajjjj^M 4j-l2u dna. ^ja L-UjjLu^. 11 I (j_J^ ji <Jjia3j.lj| L_l£_^a ^^Jaajl (_g_jl3 

. jla_jjlj 660 4^aj^s Jj^ 3 1>4 j L5-^' J -^“J^l ^gi 

: Interferences 


EDTA i—aLiaJ 121 Cllla-I^all jjju j Jojl£c. ^1 <a''ij»-a,'l Llll-liajjj-l^JI L-UjmOJJ — 


.pH -II (*ij JjS 


.Clljljjjj Jc-lij aLaJ*^ ^c-LousS ajjJljj^all i__aLiaj — 


.(17 jlajjjajjjln^ jl$a. :Apparatus cjljJVI j Sj^VI .3.3.1.10 



J4-* (17) 

:Reagents 4-#pUI i\y>l\ j JjJLa-aJI .4.3.1.10 


^3 Nil OH ^ajJ-ijj^aall --\x£ jj-lAiti (_j-a ^I^C. 200 L-lil l J^a 10 ^a.luaSJ jl Ja.-a — 

. lU 500 (jJj j ^jIj c-Ej 400 cs-^j 2k 

<J_jli-a (j-a (_\a 105 <_g3 C7H6O3 tiLjluallLm ^jiraa.ra. 110 4-El * Cl£l U . A L2I <J_jli-a — 

.'abulia JLajtlu ji^\ (_Jj 3 SjJ.-iajk . <_J-a 250 ^gJI (Ja£l J ^J;pIjj^all .luaSjjJLlA 
a-Lall 4 _ijIjj > .oil 4_ijljj illlLoij3 a-iLa qa 26.7 L.jji 112.3 pH pJVba <J_jl^-a — 

JjjoiSjjJuA qa (_J-a 10 <—SjJai . j!i 1 2 (_gjE*-a (jjjj .1 ,^3 f.La]l ^ja Jjla ^ Na2HP04-2H20 

.ljjj^)j^a lilE (jl£ l\l j pH J.13 . jJaiall alalia ^.a>.Ja.H (_]a£l j 
. elall qa <Ja 100 ^ Na2EDTA.2H20 ^jj-ijiaall i— iliiau^s 4 t_i3l :EDTA J jl . i a — 

QA jal/iJja 1 ^£. ( _ s Jj^al Jjia-a ^(Jaal^. pla) NaCIO ^ajJ^ j a aal l djJjjK_jjaA (Jj jlaaa a — 

aLallj <J_jL>-all (j-a Ja 20 <- .j^l^. ajjl^aa ^la J NaOH j£\/ l}ja 0.1 ^ 


• lU 100 J] 
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(j-a 100 ^gi C^FcN^NtbO JUijjjjjjlij (j-a £_a 50 i-jil : ^jpj^dl J^jjjjjbj — 

.a^jJilljs (JLaaiaiVI (Jj 2 jjJaat . a-bail 

(_]jl~i-a i^ya J-a 100 £-a ^.j-pIjj^all JilbLbaulljai (JjW,a (j a (_Jx 50 -Ialk.1 il -iallk^a l_aJul£ — 

. EDTA (Jjla-a (j-a J-a 5 £-a ^jjJSjj^ail 

. CllJjjlSjJuA (J jWa ^j-a <_J-a 50 £-a ^JaLall <_]jia-ail ^j-a J-a 200 Jalk.1 • 2 .lal5:s.,a i_ Ljl£ — 

(NH 4 ) 2 S 04 ^jjjj-al tlllalui £■ 0.4717 4-bl 1000 J)4 sjj Clljj^iU ^gjaiLill J jl-i .a H — 

>( _gjljaJI alaJL jXaLaJt J-aSI j J^s 100 (_gjb*-a JJjJ ^ a ball ^k 
2>a 1 <0.8 ‘0.6 ‘0.4 ‘0.2 J^s 100 (_ggb*-a <JJjJ ls^) *tj^abalbj :4_jj^ball Jglba-ail — 

‘4 ‘2 •(_ 5 ^ c - (_gJAJ tllbuibiall (j-a 4 Imlmll aJA .(_gjlj^il jJaiail a-baibl JaSI ifi\ <^un 

.ciijjl jJ/^ 10 ‘8 ‘6 

:Procedure <J-«*J1 4JajjL .5.3.1.10 


ojJa^all ClUaiball qa j JAbbll (j-a lillbS j jbajjJa^^ail 4.1, ia.il ^Juj j>a Jji 0.6 4j-abaill -lk — 

.l_UjbjVI (jJI ISjbui 

d-lia. -laikl j 1 Jalik-ail <_aJulSJI ^j-a Jjs 9 <—fljJal — 

. -laikl j 2 -lalik-all <_hjlSil (j^s J-a 15 <_ bJal — 

. jkajjlj 660 4^lj^ Jjla (_gic- (J^b^aiLaV I Jill ^aJ (jj^C-buj a.Jai Jji^-ail — 

. ^bnil ^ Wloll ^aj^ji <— AuilaJI ^al^kHuib jl ^jj-adila jjjjil LS^" l — ibl^l^l <Lului £3j — 

:Calculation ^b^adl 4jajjL .6.3.1.10 


100 x 


^^X^ Wi<a\l (j-a jj£joll 

iiixXajj xlOOOxlOOO 


= % <jKll ‘bjJVt 


:Reference £aja!I .7.3.1.10 

Searle, P.L. 1984. The Berthelot or indophenols reaction and its use in the analytical 
chemistry of nitrogen. Analyst 109: 549-568. 

Determination of jiuuj ^ bVu ^b AujIH 4JajjJailj Ajpl ^ ^^liil JjjjVI jjJSj .4.1.10 

:Total Nitrogen by Nessler's method 
j ^lijj-aVl j (_gjjJaa.ll) Cllj jVI JlSjii 4il£ 4iajlail aJA jjSi :Scope A-jULll J .1.4.1.10 

. ^jJa^il 4_iLaC. Jlibk ^^bijj^sl Jjjjl l^Ljab Jaj 4_ij|jill i—il.ua.il ^(_gjk.V 1 JlSjJiV I J ^Ijilill 

J l n=> NH 4 + ,_glj JISjul ( a..;^.> Jj^jj ‘bjill ^jJaA :Principle ^1*11 I^jaSI .2.4.1.10 

4^j-a (Jjla (_gic. (_gjll j Ijjl IjJaa.x KOH+K 2 (Hgl 4 ) jluuj (Jjla-a ^-a aJjLoill eJA (_Jc.lijj 

j—La-j ojbjll Jl^a. ,_gi j jal/ji-a 1.5 (jc. Jjla-all ^ JlljjVI Jjjj V (jl ^.-ia..j . jlajjb 425 
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i a.ujq'l lillil Mg +_ , Ca+^JjljaJ 4-iJ.ajJ 4 ^ f '’’ ojlSc. (JSLoO Jam^11 j_£.}jj I ClDLa.1 .liil 

. (_)jk.'ua .Vi*. -a ^Jaxj Clua. j 

. jlajjjijjj^uj jlga. :Apparatus CjIjjVI j Sj£?.VI . 3 . 4 . 1.10 
:Reagents j JjlLa-ah . 4 . 4 . 1.10 

U J j^.j Jla. ^ jJj3ja .j (_jC. L. &2j£13 ^Louj JjWj <1 i aljJa.j ^jjj (jj3j a La — 

.^ I aLail 

J ^jiaLall aLallj <_La 100 (J$Jj3 ^ ^ 25 <-_)3l i%50 J dll^JajJa (Jjla-a — 

.4-ajlc. Aalaj ^3 (J_jia-all I2& Jaia.1 

t- ,'a.^-al cjli 1 (_g3 ^jiaLall aLail <_La 30 ^ KI (j^ £^25 <-_)3l ’ ^)luuj (Jj,W.a — 

900 j KOH t> £-150) %15 KOH Jjl^a J. 870 ^ < Hgl 2 c> £-35 

. Lij ^ u ^ 1 ) <SjjI J (JjW-ail lilja. . ^ jJ-a'j-aH aLalL j ^)JaLa a La J-a 

^jij-aal (J_jia-a]| 3 jL (j^- 4 <^3 Aju^a j (jUx-L/l 4-a^a-a 4-alalc. 4a.l=kj ^3 (J_jia-a]| JaAa.1 

.(jljjoiVI ^ <JIjja^all Ilk ^) 3 jJJ . (^Lls 

a-Lall ^3 (NH 4 ) 2 S0 4 diliLoi ^ 0.4717 t—iil : jiy^m 1000 j4^>j 4jjjl ,_jmuL}iil — 

(3>* (J- 4 10 3j3aL) jiil/ji- a 100 ^^mLjS J maaJ . ^xaaJI (J-aSI j J-a 100 LgJ^*- 4 iJOJ^ LS^ 

. (j l^a x l l aLaiL l )- 4 100 

100 Cy* l !- 4 10 ‘8 ‘6 ‘4 i2 (J - 4 100 l 3 JJ^ ls^) l) ^ - '^- 4 " — 

. Clljjl j!i]^^-a 10 iS ‘6 ‘4 t2 •(_s^ C- CllLoilAll ^a <LoiLa3l s3a tA-a^ilxll j a 

.^ aj^agJ t o ^3 ^ jS 3 LaS ^a^ll <J-ac. ^jj :Procedure J-aadl ^Jj^a . 5 . 4 . 1.10 

. (_J^s 100 ^-llaj^i-a ^31 AAL4JI j CllLljoiLiall j (j-a <_}^s 10 — 

Aallj J J (J ^ya J-a 4 J jTa'a^a a-La <_La 30 <—ijJal — 

. ^)Louj (JjWx (_j-a J-a 2 <_ L^al ^aJ . -lli. 

<2lj^ LS^" j4aJJ j3 JJI.i8.A.Ua (_ s ^ c - ^Lada, jaa-ol (_34LaJl 3—2 3*J — 

. jlajjlj 425 

:Calculation i-jlutaJl 4 jajjL . 6 . 4 . 1.10 


100X - = % jsn cjjjvi 

WJlob xlOOOxlOOO 

1.288 -j NH 4 J] N (2>>a Jj^l] 

:Reference -7.4.1.10 

Peech, M., L.T. Alexander, L.A. Dean and J.F. Reed. 1947. Methods of soil analysis for soil 
fertility investigations. U.S. Dept. Agr. C. 757. p.25. 
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:Determination of Mineral Nitrogen cjjjVI jjjSj .2.10 

Determination of Mineral Nitrogen by Aiijlaj ^-5*-^' jjJSj .1.2.10 

:Kjeldahl method 

(j-a <=kjlL Alic. <^k NO 3 j NH 4 + Aiyla]| a 2 a :Scope j AjIaJI .1.1.2.10 

(jC- j ^)iii-ai] IgJj Jlxj 4'^ll 4 c^)j_u11j lillj j ^4..iVi:raJI <Ja£l^a 4 jjJ]| 

<L^oiLa <iic. 1 —al^JI ^LojI ^Jc. 

Jjka (Jlxa. 'u alj ciijjVI ^j^aUl-vLoJ ^jj : Principle (JaaII .2.1.2.10 

IgJjijl aijLJu (J-agj) CllljJill J Clljjjil) ^jiaLall a-Lall ^^giSj LailJ ^ajJjaitjjJI o^jUiu 

4_Llii]| ^aJJ j 4-ajls aiLaS MgO JLaxJjoilj NH 3 lljj^sSM j-Jraali NH 4 + ^ajjjjxS?l J. 1 SJ t(4jjj]| (ji 
4Jl£jkil 43IS lijlaji 4jqJ-~> t_alaiaj (_JSS ^jix-all ClljjVI J tliLjjJI (jJajaa. JUutSoilj 

• <21>^b l — 1 JJ 1 J.SL J ^ ijyjJ-al 

:Apparatus Sj^SM .3.1.2.10 

, \ l^iQ . £ '^ n 

. (AJI) 4-jSjjLa jj jl a^abt-a a-i^j ~ 

:Reagents 4-#pUI j JjJLa-all .4.1.2.10 

1 4juui (_gjll3Lja ^3 ^ajJjoilj_jJI (_jjO £74.5 ^-lil 1 .laj^jlS Jj,W.a — 

. (_J-aSI j jjl 

2jj tjjiic.Loj ojusJ ■> 700—600 .iujiSI :MgO ^jj)isL-a]| jujoiSI — 

(j-a 'iij ^g-aLlaj 10 NaOH ^a)..lTa.'.~uJ (jS-aJ 4-aS^-a 4^.l=kj 4,Ja9-ra.l j C. l4-N„a ^3 

.^ajjJpi-all .IboiSI 

. jiaLa a-La jj] 1 lilajjjJI ^jia-a.-a (j-a £ 20 t_j2l l°/o2 H 3 BO 3 ^_)>a.ara. Jjia-a — 

(J^ia-a J_ya (_Ja 5 lajLuJ cLj^l ^uauua _’’ J’^ -a ^Jj J_aLajaJ 4j£jjLajJjl o^jlat-a a '"a^ ja4c. ^-3 I ^ Pi*a v J a 

a-laial ^aJ t(%95 < _ & .W1 jj (J>^S (_Ja 100 ^ JjliLall ^aaal (jji ^0.1 J J.^a^aVI ^0.5) Jalli-a]l a ij.ulS]l 

^>A^.Vl Q^l JLjG ^ ^ ^ >q ~' 4iaaj 0.1 dllal-a 4-JI 

^ o)aI^. iaajj j ^Cu 50: A1 45: Zn 5) :tajlip 4 ial^. — 
i* 80 ^jJc- 4 . 33 > x \ I Tris iSLa ^ ^1.2114 t_iil :,^jaUij 0.01 (C 4 H 11 NO 3 ) Tris Jji^-a — 

.(_£jl_^JI ^)JaLa]| f.Lallj jjl ^Jl ■a.Ja.Ja.H J-aSI t(_gjl_^JI ^jJaLall a-Lall dllc-Loi Cll^jUa oJLal 

jJaLill f-Lall ^jja 800 _ 600 0.01 HiSO/j CIijjjSII ^_ u-a ja -a Jji^ja ~ 

(_J-aSI j J}j±j 4c.i i lAl^. ^>1 j J)S^)-aJI CliyjSJI ^jia-a^. (j-a (J-a 28 <• _Sj^ial ( jjJ 1 (_gjLx-a 
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«. Lallj ^a^aJI J-aSl j jiil 1 ^ 10 £ J “ a ) '*>* 100 ‘_Ad. c^)lad]| e-Lallj jal ^1 ^^Jl 

. ,^-allaj 0.01 H 2 SO 4 J jd .a ^jic- . (jladll 

dh C^^l o^jlx-all jlg^. |»lAddilj (Alii j ^-allaj 0.01 H 2 SO 4 A-Usllaj JajjJallj jA3 ■ 
c5 pH djA ^jic- J 0.01 Tris J j>W ,a ^ja J-a 10 Jjld-a AjvIj 

• (_J-a 0.03 dljjl*-a]| (3^ j' 

LaS H 2 SO 4 4-l^illd]| L _1 

Tris AjjUa 


10x- 


= adl AjjLjC- 


ojjboJ] ^ '-v"'...31 

: ^j-ajLiAll ^ I JjWa — 

^gic. KNO 3 ^jJjoiIjjaII dljjj j (NH 4 ) SO 4 A-iilll CIiIjjjjS dLa t_ad ■ 

.lj^k£~y I da^i-a A-ajlc. Clldlakj ^3 .lad I j t_ad-a]lj A_^J t^jjAc-Loil ^ 100 

j ^jiaLall f. Lall ^ (j-a ^8.6624 J ^j±*ja$\ Cllliia^lS (Ja ^5.6605 4-lAl H 

lAA . ^)IaLa]| e-Lallj -.aa.:31 J^l J t jpl 1 Ajljui (_gjLl*-a (jjjj- 1 LS^j ‘- r llAall (_JAj| 

.(fi\ JjkJI) Jil 1 ^ N0 3 - N £1.2J ( N- NH 4 £ 1.2 L?J^ Jjd3l 

Aidialj ^)laLa]| e-Lallj j!il — ^Jl ^ I <J_jd-all qa 3 s 50 1 Ad ’. ^ I (J_jd-all ^ja CIiLloiIjAII — 

NH 4 —N (j-a £-a 1.2 ^^ic- < —Ad-all J jka' l ^ja (3* 20 <_1^ LSjf ] ''. ] . *^g3-laj 1 Ajj_j]£ 

• NO 3 - N (j-a £-a 1.2 J 

:Procedure JajlII dSjjJa .5.1.2.10 

(_^aajj (jl (j^aJ . lAjjlaj dkjA j JaIaIS 'o>£d C1 l)LjAj>s j £l_jj| ‘_Al/ldd <_1 a* 3I 4Aj_)la ‘_ 

I^Sj LaS dadll dll^la-s.11 

• 3a 250 d —j ^Lllaj^da ^1 Auldll d^jlajllj AAut.ll qa ^10 (jj _ 

.^j-aLlaj 1 Ajj_j 1S ^a 3° 50 1 _dial — 

.^Auj ^aJ 4c.Loi oAa] _ 

. ^_)^aldll ^.llraA'il L_1 _^ijl ^1 ^Auj^ll ^ja (3* 20 L-l^Jail — 


. jJa&]l ^Jl ^ajj^dall AljoiSI qa ^0.2 1 _dial 2aAs ^jjj^aVl 

.^jJadll ^j^aj^adall (jl^all ^jAa^JI ‘-—in 

sA^j jajAa aj^lauall (JaIaIS 43^^' (J'-j^daVI f-lc-j ^ liLjjJI ^ya. a^. qa <3* 50 ^ia 

.(Lit dkdii 

.^ISA cAa] jJaS j jldill oA^j j Aj^iill oA^j JiAu 
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SjjljAa jl 5 pH A-JVI o^jlx-dl oA^j ^IaAIjoiIa o^laLdl oALdl jjIc. — 

. (_£Ajj]| ^21 (jjjJjV 1 (jjill (j-a aJj^- 1 Jali^-alt A_adl£ll AjajJ AjjAj 

. ^ I jjASa! L.alda,ail ^j^a-a^JI -L^.a> — 

A2ald (_j-a 0.2 (lijljai A_J_jajou2l ^dl^)ll A^a^jJ^ ^)..da9 21 ^jjiAa] l adal dllj!iill ^jjA22 — 

. hjlajjJI 

. ^) Ja9 21 aAaj] .^uaa^aAdl jjlS-all ^3 adafrll A-l^jdl dli*i — 
aAgJ ^ j£ ajjiad2l JaIa]£ ^_yajuj (JLiSfuaVI a-lc.j a-a^. (j-a J-a 50 £da — 

.(Lit 

. JjjlaA £jjl aAd j2a3 j jIAaII oAaj j Aj^iill aAaj (Jid — 

ajjUt-a jl 5 pH 21 ^jsk. A-il^l ojAlx-dl oAaj ^IaAajoiIi o^IaLdl oaL 2I £-a liirjjdl ^jAa-a^. jjlc. — 

(_£Ajj 1I jArs-all t 3 ) )Vt (jjlll (j_?^ Jjdi Jra.l'i-daH A adlfdl Aja.jj AjjAj 

. d2jAi]| ^jjA9a] aaa^ A_sLda-a]| ^jAa-a^JI aaa. — 

^ic. AjdiaJ AUa j Adc. Adti IA Iaa2>l -* 

:Calculation i-iLjtaJl Aiijla .6.1.2.10 

AjjjIjC.X^ jAJ^aV) Sjalx^al 


Ajjlajil J^ljAa> 


_Ja^i^TI XA'mll l j j 9 


- = js/j- <^u>*Vt djjVI 


^ aIi (jjjllx ( j^-i\'s“u>i^\i ^ 7 >^>X AjjjIjC.XajIjoaH ^ 7 .-. 

Ajjlajil J^lxa x --— 

A-ij~\>ti<a\l ^ 7 .-vl' XAm" (jjj 


= iVj- aH. djjV! 


Ojj^Uylkdl jjjll : 14 


js/fr. tPb^' djjVI + As/A. djjVI = jS/fr. djjVI 

^-aa-3 A3 j KC1 (Jjd ^ ^3 (Jad Ajlj^j^ll ^jV A_id£]l ajjA^ ^3 ^)iaLa]l adll ^alAddlj dlljii]! ^ualadd * A U.^.^ ^ 
• KC1 tj ^i'Vuu a ^ NO 3 -N JJAai ^ LuL: !>LklAj A 1 u . n Ui jdaSJ J!>Lk H 3 BO 3 ^ CO 2 t>> A)d*J 

— (J^ljAa 1 ^lj La£ AjjAll ^3 Aj^Ja^]! A_ixaj ^yi Aj^]a^)]l 


100 


2jjia^]| <iuij — 100 


:References -7.1.2.10 

- Keeney, D.R. and D.W. Nelson. 1982. Nitrogen in organic forms. In: Methods of Soil 
Analysis, Part 2, (Eds. Page, A.L., R.H. Miller and D.R. Keeney), Agronomy No. 9, 
American Society of Agronomy, Madison, WI, pp. 643-698. 

- Bremner, J.M. and G.A. Breitenbeck. 1983. A simple method for determination of 
ammonium in semimicro-Kjeldahl analysis of soils and plant materials using a block 
digester. Commun. Soil Sci. Plant Anal., 14: 905-913. 
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Determination of Berthelot Ammonium J 4V4 I ^jjjj^VI jjJSj .2.2.10 

:by Autoanalyzer 

j jjjJall dllj..ujk ^ic. ^ajdj^LM “Laj^lall sLa j-lsla I Scope t fl.^31 4_A*1| .1.2.2.10 

.Aljjjlll lllLuaJI ^2 4jjj]| Jjkx ^3 -SjaLj^ill 
Ciliua. (J Jc- jj^^.'LaW (j^AAlml iS lc. 4iajla]| aa1*j : Principle ^1x51 \±ia1\ .2.2.2.10 

j -lajai^ll ^51 *da^aXa5l ^ajjj^aLM oJjLuo oJ_)LuaJ ( ^ic. (J^1'A'nnLl (jjJall 

JojoijJ J L_boilla 'ijjlL L_l£^a Jja ljJ Cj^LlouILoJI jla. £-a (Bdthlot ClljljjAJ Jc-lij) lAj j-ij (Jc-lijj 

JySjJ AjAiui dua. qa L—UjiIuaII (jjj|J)^5l jdo-aL/ I jL (J_ji}3j.ij| t_j£_^a ^Jaxj] (_g_jls 

. 660 Jjia ( ^ c ’ Iaj l^LII j -l^^jll (ji 

111 dilal^l j J 'iJSc. 4 ql'A oil dildu) c_ iimjj interference d£lA|jjil 

.ClljIjjAJ (Jc-lij ^aLajV -iC.Loaa£ t_ildaj La£ .pH -II £-3 j EDTA <—aldaJ 

.^JVI JyldiJI jl^ : Apparatus CjIjJVI j Sj^a.VI .3.2.2.10 
:Reagents 4-#pL5l Jl>»5l j JylLa-all .4.2.2.10 

j jLl <*j-u i_£jVula (_3JJ-2 (_^3 ^ajJjaiLj_jl]| 4LL9^ 2>a £74.5 4-lil I^-aLlaj 1 ^ajjjailj^ll Aaj^jIS — 

. ^jlaiall aLalL ^aajall (_J-aSI 

^aJ t^jlaLa a La J-a 800 ^jJjaitj^jjll j dll^lajia ^ja £33 t^-lLI ^^JaLa (Jjl^x — 

j 30 0J_y (Jjlax Ja 3 <—SjJal ^aJ j!il 1 ^Jl ^a.ra.51 (_L“iSI t^ajJ^jj^all dlljiai ^ja £ 24 t^-lLI 

• 5.2 + 0.1 ^1 HC1 ^al'i's'uiilj aIjic. j pH -51 jjIc. -5^5^! 
t jl-ad a-La J-a 50 (_gJI_ja. ^3 ^aj-pjj..ia5l .4^jJ-llA £25 p-lLI I^aj-pja-ta'I CilLLualLai (J_jia-a — 

. liia. -laia.1 j j!l5 ^51 (_5-aSI C^aj-pja^nll CilLl )tn5Loi ^80 <—dial ^aJ jsZk<iA aLa J^s 700 »- jdal 
( ^5I (_]-aSI ^aJ jlad a La <_La 800 J JL - ia 5l iljai^ 1 t_jLI I ja^a.51 Ajjoi j^JjijLlj — 

.^_jjjoil oAa! CIuIj (J_jla-a5l . (j_jlll Aialc. 4a.lakj ^3 J_jia-a5l (j3^ ‘-5 a 5dl j jj! 

j jl-ad a La J-a 800 ^ajj^^a-ra\l dljjjLijaijjjl (_$3 ^2 1— jLI I dlj^jLljaijjjl (_$3 — 

t_j^j| ^^kluil JJC. c5 -dda5l (jl£ I LI .^_jioil &3a\ CluLj (JjW^all tjL5 ^1 ^aaJI (_J-aSI 

.<LaY<-U 0.16 (ja45 LLda 

ji) (NH 4 )2S0 4 cjUU ^ 0.4717 4_jji :jL5/^-a 1000 ±jj% ^5^51 Jjl^ll - 

Jj jara .. ; . ^ . ra . sa ., 5 1 (J-aSI j (_^a 100 Lgjly*- 0 ^ jiaLa aL<s ^3 ^jAAja^ I ^ 0.3819 

.(jlaiall a LalL (_La 100 ,^1 ^L/l ^gjaiLill l)- 4 10 4!+®+?) J^l' 100 (^s^l^S Jjla_a <La 
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100 0 -° 2 -® 10 ‘8 ‘6 ‘4 i2 2 -® 100 (_gjU*-® L 3 JJ - 1 <j 2 ] 4_>^aLa3b iA. :4ujaibi]l 221^-21 — 

. Clljjl jpi/^a 10 1 & 16 i4 t2 •<_5^ c ’ (_$J*A*i CllLuiU2l (_j-a aLuUI aCA (_J-aSI j j2/£-a 

:Procedure <Ja* 2 ALjL .5.2.2.10 

.2-® 250 2jljui <21=2 1 4_jj 2I <LilC. qa £20 (jj — 

.^Cuj j ^la^ll ^ic. 2x.Lui a.l2 i ^jJjoiL_j 2I 2J)l~i-a (Jjs 50 »- UCal — 

. 22^-21 ( _ s ^c- ciiLoil2]| aIxAjaI .iaL2I/^j22' aa|jS ^aJJ — 

:Calculation t-jlutaJl ALjJa .6.2.2.10 


jig ~sl' i\a u£ u]l f ~ 

Ajjisjil Jatfca x --- = ^Ujj^VI CjjjVI 

:Reference ^j-21 -7.2.2.10 

Henriksen H. and A.R. Selmer-Olsen. 1970. Automatic methods for determining nitrate and 
nitrite in water and soil extracts. Analyst 95: 514-581. 

Determination Berthelot Ammonium CjjIjjj jjJSj .3.2.10 

:by Spectrophotometer 

j (jjJall CllU.ua>. ^jiajai ^ic. (_)^a^aC2l ‘tiylail aCA j-lsl :Scope t flag'll J .1.3.2.10 

.4_ijIj 2I dlUjaJI 2 _jj 2I J jkxi <jk Cja>j2l 

^gjc- ^ajaj^aLM Cjl_^Cu ^j^a^UkUoil ^jic. Aiajidl c-CUu : Principle ^1*2 I.Jj-21 .2.3.2.10 

aCjLU ^_ajj IAjj.1j cs^ll j ^jAjaiU^dl aCjlCuj t _ s uc. J j\r^A ^IcilLaiU (j22l Clil.m=> 

Jajjjj j uinU^ aj_^K Cja>^j cUU-ii.u2U2l j2> (Berthlot ciijlijaj I icjLii 

JySjJ £-« Clur> qa l.UjiIuaII _jjCa->L'I jL 2_jAJ®jAil i_j£_^a ^Jaxul (_£j,la 

. jfLajjU 660 4ja>j^s CS^ C ’ Ijl? LS^I J -lajoijll 
EDTA t_sUcaj 12 CuUI>]| j 2_j1^-®11 ojISc. ^21 <alla>2l di).iim jjcj^JI i_uj>ojj 

.dljLjJJ (Jc-Uj ^Usj^ CC.L-j-a^ ^jjCjj>a2l (__aLCaJ La£ tpH 21 £9j 2^ 

. jlajjjajjlluuai jl$a> :Apparatus CjIjJVI j Sj$a.VI .3.3.2.10 
:Reagents 5-#plh 2 $a 11 j J2La-21 .4.3.2.10 


. ^}2aLa p La ^9 ^jAjoiU_j 2I ^a ^ 74.5 l -7 J LI I^-aLlij 1 ^jUjoiU^aII 2 j\-^a ~ 

NaOH ^ajjCCjjo2 jjJuA i^ja |»]_jC- 200 l -7 J 5l : ^ylj^jA 10 Cjjo2 jj. 1 iA 2j)Ua — 

• lU 500 p> . -a2 l j cjU a. La (_Ls 400 cs-lli^ 

2 jk x ^ja (_La 105 ^ C 7 H 6 O 3 <22 iui2 Lui jj j^A.^ qa ^110 t_icl :ciiH j >i ni La2l 2 — 


^)2aLall aLalU 4-aLUdl 2^1 t2^ 250 (_^)U*-a (jjj- 1 ~JLLj' Cjjoi£jjJUA 


.o^Culxa 21 ‘ mV I 2 ^ SjJ-aa^. t(_gjl_j^ 2 l 
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e-Lall AjjIjj 3_Llii dlliojja a-lLa (JA ^ 26.7 t_jil : 12.3 pH ^3al a (J jla^ a — 

(j-a (J-a 10 < — . jH3 2 3 *juj (_gjLl*-a (JjjjJS ^ f-Lall (jx (JJa ^ Na2HP04.2H20 
• 12.3 pH 31 ‘(_gjl_^3l ^laLall e-Lalll ^a^-^31 JxSI J ^aj-pja^a.11 AijoiSjjJuA 

.?.L3I i^ja <Jx 100 ^ Na2EDTA.2H20 diLiij^^ia £-4 l_i 3I :EDTA J jW x — 

J-a 100 I (J jWxi l qa Jx 20 ‘- ■Mrk :^(Jj3La. e-La) CIltjjK^jjjA (J jU xi — 


. jJala p La 

(j-a (_La 100 ^gi CsFeN6Na20 jajJ-.3 J_ ^ ^ya £-A 50 t_j2l : ^Jj-ljj-sall Jjjoijjjjjllj 


.‘i^ioiLuj (JLa*lmVI (_Jj3 


•- Lai I 


Jjl'La ^jx Jx 100 £x ^aj-p(4j^Lluu]Lui J_ji^-a (_jx Jx 50 3aii.l ll 3ai'Ax >_LLIS — 

• EDTA (J jja^ a (jx Jx 5 J f>J;pJlJjoijJJjjllj 
. Clllj^lS^ljA (JjK^ (_j-a Jx 50 £-a ^a3oixll J^i^xll ^jx Jx 200 Jail! ‘2 3a.\'iA.x <—Lxl£ — 
jl) f.jjjjxSn dililui ^ 0.4717 »—iLI : 1000 Jy£>i ^gjoiLlill JJl^xll — 

. ^*^3 1 Jx£l j Jx 100 4 *jx ^jLx-a JJ_p ^ j jalxl l f-Lall (^ajpjxLM AjjiS ^ 0.3819 


<jx J^ 1 ‘0.8 ‘0.6 ‘0.4 ‘0.2 Jx 100 LgjE*-® JJ_p J) 4^aLalLi ii. :4jjaiLpll JJla-all — 
CllLoiLlill qa 43ju3ju 3I aAA t(jxaLLkjjaiJ1 J_jLi-aJ *LaLL*3l ^31 v^.*.ll Jx£l j ^aLM ( _ s joiIA]| 


.ciijjl jklj^A 10 ‘8 ‘6 ‘4 ‘2 :^3c. 

:Procedure J**3! 4ijj]a .5.3.2.10 


. Jx 250 ,_g2ajja_a <JJ_p <j 3] Alia aw , I I JjjiaJlj AjjjII Abe. qa ^10 uj — 
.AjjjII Ijic. La <il*3l “LixLtx <Lalc. j JaLx Jxiarw — 
.^jxj J ( _g3c. ®^al ‘ ^ajJjoiti^lll (Jjl^x Jx 50 <—Sxxal — 

-ji-vVl <_ ujEI J] aaLL3I j <jjj3l j diLoilAll ^LxLoi ^j-a J-a 0.6 <a-aLalL Li. — 

.,3ra\~al j 1 Jra.l'Ax," Jjl^axll ^j-a (_Jx 9 <—Aial — 

.jjjJC-Loi aial J_ji^-all j .Jra.lral j 2 jal'Axll (Jj,Wxll ^ja Jx 15 <—Ajal — 

. jlajjlj 660 3 -=l_jx J S_jJslJ jlLajjjSI jjm^Jjoi jl^a. dll.ijat.iy ^A LLll^Clll-jjaiLall l^al — 

:Calculation i-jLxaJI ALjL .6.3.2.10 


AjjlajJ! JxUx x 


^ W'xll j^ya 
All*]! qjj 


= tVfr* 


:Reference .7.3.2.10 

Henriksen H. and A.R. Selmer-Olsen. 1970. Automatic methods for determining nitrate and 
nitrite in water and soil extracts. Analyst 95: 514-581. 
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Determination of jiuuj <-i-uA£ ^ hVu jub 4_u$ill AijjlaHj uj-»Vl CjjjVl jjJSj .4.2.10 
:Ammoniacal Nitrogen by Colorimetric method with the use of Nessler's reagent 
(j! jjc. ^b^l ^Llall clijjLM 4-i^S l-iUj-^. 1 :Scope i-fiAgil j .1.4.2.10 

t—lLoia. l. la-J LaS t-i-la-a CllSj] 4jaJL^a (Jjlaall LlA ^iiau lillLl ^ LS^ oLa 

j t^-lx-all djjVI (jc- ojbc. ji^-s-a (jjSja ^^SLljj^sLM ClljjVI 4aLlal Clljj^l 

.aAAjoj'il AiLjal ^aJJ 0jLnll ^1 bliLoil 
^ic. 4j_*a<s.La]| .ijljjji ^j^aLUiLJ ^jic. 4iajla]| juLi*! :Principle Ia^aAI .2.4.2.10 

(Jc-lijj j -lajuijll ^1 ^jjjoitjjJI a^jLLu (Jjkx (jjial) diUjUa. 

425 4_a>j-a Jjla j^)ia )jL^Jt ijjl LJa »,.a KOH (_£jla -lajoi j ^3 K2Hgl4 ^ )luuj l_ialilS £_a IAjj-Ij 

.a-lj-laj i—La-J o^La^ll ^ j jll^^-a 1.5 (jC- J jkall ^ ClljjVI jjSjJ 4ty V (jl i— la^j . jlajjlj 

Cl]|?.|jill j-utl i.inn'i ajlSc. (J^luj <J^a ^jlill Jajoijll ^3 Mg +2 , Ca + “ t—U jijjj : Cl)LLiJ.iill 

aAA £-a (_)ij,a .V4».,a JSoS IAjjAj ^lll J C^jJjaiL^ll J all dll^lajla i_flJjlaj lillil 

. jlajjjajjl^ jl^a. :Apparatus CjIjJVI j aj^VI .3.4.2.10 
:Reagents A-O^sUl j Jj1La-»1I .4.4.2.10 

. jJ-a'q-a 5. La jll ^3 ^ajjjoilj^ll Ajj^jIS (_j-a ^ 74.5 i-JAl I^-allaj 1 -laj^lS J — 

IaA_j 2 lj (Jla. A_jaj (jC. i_<ajjS.ll jiuuj JjWa <1 i_sbiaJ ^ajjj^al QjAj jlaLa a La — 

. ^ j9jw-aL' Ij a-Lall 

. ^jlaiall a-LalL J-a 100 (JjjjA ^ ^ 25 i-jLI I%50 j ^.jjAjjL^all CllJlajla jj,Wx — 

35 <—LlIsI t j!il Ajljljj JjjIjj j JaLal l f.Lall (j-a J-a 30 ^ KI (j* I ^)Lauj j\^ .x — 

lU 900 WjLI j KOH t> ^150) %15 KOH Jjl^a Ja 870 ^ HgH t> 

iaia^l . Lij <jjl ^..u^a.; ^jia. <Sjj| j Jjl^-all lilj^. t^^jlaLall a-LalL ^^11 (_1^^ J jl'Lq.a a-La 

.^^lls ^jL-sal JjWaII (j_jl) u 1 ^ 4 Aa.jJa j (jUx-L/l 4-aS^-a 4-allc. 4^.lakj ^3 Jji^-all 

.(jljjaiVI (J Ijla^all ILa 

(NH 4 ) 2 S0 4 clUL, £ 0.4717 cjji : jll/^ 1000 cijjLU ^Ull Jjl^all - 

■Ij, Wn) jjl^ji-a 100 (_s J -“Lia <i-a ^la^j . (_LiSI j (_L<s 100 LSjW*^ 1 L37J" 1 ^la^jall f.Lall 

. ^ jlaLal l (. LalL J-a 100 j»Vl 4 _ s JaiLjall (j^s 10 
100 (_g-uiLia]| (j^a (J-a 10 t8 ‘6 ‘4 j2 l!-® 100 cgjly*-* l 37J^ Ja. iajjojIAII (Jjl La^al l — 

. Cllj jjl jll^^-a 10 t8 ‘6 t4 t2 : (_s^ C- dlLuiLiSll ^AuAjoJI sLa (_LaSI j ^y\j 

:Procedure JaxII AijjL .5.4.2.10 
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. .lljjK Jjia-a J^O^ A^-a l j J-a 250,_5-laj_^-« JJj^ LS^j 4. iu j t . i l qa ^10 (jj ~ 

.:>aLLi]| j CllLljoiLiall j ^jaiJI (j-a J-a 10 Li. ^aJ .^aiuj J ^la^ll LS^ - “^-Loi ~ 

■llllj j J JJ-a.-a ^a J-a 4 J jJ-a'q-a a-La J-a 30 <—ijJal — 

. ^)Laijj (J^j-a (_La 2 1 _L-ial ^aJ . -lli. J^aiij 

. jilajjlj 425 4-=.j^a Jjia -4iC- JJ|LL-llm Jsl <• ( Lal-L-a. jkj^a] (jjl^ (jjfLa) 3 — 2 -iat-J — 

. ^LaJI ^.i^Lail L-LoilaJI ^I'l-s'LiiL jl ^jL-ajiia Jjjil LS^" ^jLiaoiLaiil ALoaLa: — 

:Calculation t-jlutaJI AijjL .6.4.2.10 


Ajjlajil Jalaua 


O^klo^l ^-^.X ^ W 'l^I' Jya jjSpl! 


AlixJ!, 


ivfr. ^JJ^' 


(J-G 2 b_Ljal £.Lg (J -0 10 - 1 ^* • (J-Axll ^)\A.a) 1 *1 (JjA/l 4-l^.^L-a QA J^tiU l 1.288 -4 b-Jja.>a'l NH 4 N (JjjVlll 
. (2-^x^ L^JL-a (J2.21 (jjfLiS CiD^ U3^ 1*» b t vnj 5 ^)\ j>.j>i 1*1 (J2j (3 -0 (J-^ 0.5 J (jA 

(Jc.Uj %2 j ^.Lall 4-Lajaj|^j ^-LftsV! l3JJ 

.^)LaUj £A 


:Reference .7.4.2.10 

Peech, M., L.T. Alexander, L.A. Dean and J.F. Reed. 1947. Methods of soil analysis for soil 
fertility investigations. U.S. Dept. Agr. C. 757. p.25. 

<jW1 JJaoil £L?>jl) Jjjlj .5.2.10 

Determination of Nitrate by Colorimetric Titration method -Cadmium reduction 

: column using Autoanalyzer 

.“LljIjLII ciiliax]| Clilp (JSjj cjjjVI Ai^Ul oLa jjsij :Scope i-fiAgdl j AjULSI .1 .5.2.10 
^L^jl ^gic j diljlil] jj-iiiil j] :Principle fLJI I-Jaa^I .2.5.2.10 

Cliylnil ^y-iSj ^ala Clna. ^ jiaaJllS j (jjaLaj CllLm^ (^gLc- ^jlay J jmC. JL La. A‘uat,ll j|>«L lillL j 

4ic.lij J 1 ' Jljli.1 (jc- ^jUI Cliajlill + <na.H ^ LL^ai ClujLill^ 

<jjLa jjl AJlAjl^s Jj£jqq] iaLjjK Jj4?^ iS^ L S-* J;}LLy' Jiialj-a s;jAj (^Jl j iusH-ijlilai 

. jiajjlj 540 ^r^>a Jj^ 3 cs^ c- 

<jJjoi 0 jtlj o 4ajt.'.i 42 a*JI ^ (jj^Sl I j (j^LaJI j J^.l^j ^Interference cbLlilJjil 

.lillL ^La] ^Ja'uail Jji^-a]| (j^a jJ JS] EDTA ^1 '_U .Cllljilill ^a-lil 

.^Vl JjLaJI jlgya. :Apparatus (IjIjJVI j .3.5.2.10 

:Reagents 5-»JLUl j JJLa-Jl .4.5.2.10 


j ^jiaLall f. Lall ^j^a J^a 800 ^ 4Ll?^ ^50 <-jil J^A^) 1 jJ^4a J jI-. -a — 

J^ 3 1 iaJal j ^jiaLall f.La]L 1 ^31 J<aSI -Iajai5jjJl-liti Jj.Wxj 8.2 pH J^C- 


. AsL^al JjS CllljliJI jj^a 0 ual.-s.'^ Jijl^a 
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pH cJcc. J j lA -a (. La 800 .lljjl£ ^50 : (^ gii j gJ l jlnll) 2 jaJVl -a (J jla O — 

1 | ^ll (_5-aSI ^aJ JjjLuJI 0 J^all i_l3l j EDTA £"4 < _kCal 4^»jjj^aVI -llmSjJ-llA (Jjla <a 1 8.2 (> _ S 2I 

AiLCal (_Jj3 Cllljlkll (j-a ^ualk'l) t Jala I j 35 03^ cjijla^a u_LCal j ^)laLall e-Lallj j!il 

^10 <_kCal i ^)JaLa ?.La J-a 700 j^aju_jAll ^_pa-aa qa J-a 150 u 4ik '. Q_jLall u_aCul£ll — 

f. Lallj jul ^Jl (J-aSI ^aJ <j3l j .llljjlS jjJuA (_gA L9^ (X ^0.5 J .llx^LulAijai 

.4-ajla Aalaj (J_jia-all (jj^k t ^)JaLall 

diljjj 0.7218 ji ^ajj^-all ciijjjj ^ 0.6068 u_icl :jA \/^a 1000 ^Ull Jjjla^all — 

10 Cj.la'.\j) jAl/^-a 100 ( _gjulu3 4ka j-Caa_l t^)laiall ?. Lallj J-a 100 (_£jljjua tjjjjC j»jJjoJj_jjll 

. (^)IaLall ?. Lallj J-a 100 j»VI j^gJoiLill qa J-a 

100 j^^Lall Cy* l!- 4 5 t4 ‘3 2 4 J-® 100 (_gjlu*-a l37J^ ls^I *'- jL ' a ^ 4 -^ 2k. :4_jjaiLiall (JJla-all — 

. Clljjl jul^^-a 5 ‘4 t3 ‘2 tli (> _ s 2c. (_£jal ClluiljaSI qa AJjuiluJI aAA tA-aLLtil (_J-aSI j ^y\j a 

. ^jlaiall a-Lall (j-a <_J-a 600 ^^3 a-Lall j_jl£ ^jla^a (J -4 400 <- Q9k I^^g-allaj 4 e-Lall j_jl£ ^jla-aa ~ 

Cy> l\* 800 ^ (CuS 04 . 5 H? 0 ) (jjUall diliLu Qa £■ 20 t_j2l :%2 (julalll dlULai JjWa 

■ Jalal ^aJ jul 1 J-aSI i(j (j-a ^}jSI pH) ^)JaLall a-Lall 

. ^AJ^kka) ^ 2.5 ^a^jUasClSil dllj-lja I^jux-llSlI — 

:^jj^jl£ll 1 y£- Jiu*m 4Jajjla . 5 . 5 . 2.10 


a-lal j lil^ja ^aJ C^^-allaj 4 e-Lall j_jl£ ^jAa^ra. (JjWx (_3<s 30 Clllj.ua 2aikl — 

CliLma yaflii ^ua 4uLa*3l t ^)laLa]| a-Lallj ^jlaaaJI qa jj^alkulS (_JjoiC.| j toAalj AilSA 

. 4jCoallS Ajla')! ^ juxClSl) 

j2aLall a-Lallj (_JjoiC.| ^aJ (jjlflA ^jn^k oAaI Jala I j ^julaull CllliLoi J^jla-a 50 *- ' 9 j ^a' — 

(jjl JJ^J=> (^s^a AuLaall jjS t |pH ^alA alu ilj J}3A j 7 (j-a jjSI pH <1 jJaka «.la) 

.^uCujlJ ^ajUasClSJI Clllj.ua u_aia ^aJ t (Jjjuikll f. La ^ (JJoLaull dlliLoi 

Aj^jlII t_u|_ja t^yaji\ lilli j jl^akoilj ^>31 £-a 1 sla A_j^C- ^11 CllljUjaJI ^-a3 (_3£>la (jC- <—SjCal — 

.Aj^jlII 4_ll^j (j^s (_J<s 5 t _ s ua i dlljjljaJlj 

(jA CllliuaJI ^kal lilli j C_j^sjl 1I Jalc ^5144 ^»3j) L rL?f^^ O' 4 'yukj-a 4*Ja3 ^Ca — 

. Aj^utll qa ^j^)kll 

.<iklc f.l_jA dllc-lia J^jkA i—UaJ j 1 ^aJklall J_jia-all (_£jaj (_jka-a ^alckAjoilj — 

.Jj-AkS/l 4-akaa <alaj ^3 <3la ^ajj^sjlk]! Cllliija Ja3a CA- 4 ^ J ^lj a|^Jl Jja3 t.. lAjaa5La 

:Procedure J-«JI .6.5.2.10 
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. Jj 250 4_llaj_pJ pHal l Ppajlj Pjp ^10 Jj — 

. jlA j a La Jj 50 '_LCal — 




P-Lul 


-Aua 1 a 


Aj] 


CJ 


. J.pC.lll Jpa. ( _ s -ic. CllLoiLlill JLmlAA Lull/^ jjJI) S$ jS p — 

:Calculation ljLuiaJI Aijp .7.5.2.10 


Ajpjil JjUj x 


O-akl^l p>^X jig >1' (j-a jA^jall 


4jAxJ! (j)j 


= js/fr. 


:References £-*)>JI -8.5.2.10 

- Henriksen H. and A.R. Selmer-Olsen. 1970. Automatic methods for determining nitrate 
and nitrite in water and soil extracts. Analyst 95: 514-581. 

- Dorich, R.A. and D.W. Nelson. 1984. Evaluation of manual cadmium reduction methods 
for determination of nitrate in potassium chloride extracts of soils. Soil Sci. Soc Am J. 
48:72-75. 

- Mulvaney, R.L. 1996. Nitrogen - Inorganic forms, p. 1123-1184. In: Methods of soil 
analysis, part 2, chemical properties, (Ed. Sparks). SSSA Book Ser. 5. 

Aj^uiiip Jjjfl AjlujVI JLajj AJsjjIaj ^ppill CjjjVI jjAAj .6*2.10 


: Determination of Nitrate-Nitrogen by UV Photometric Absorption method 
.Appll dal.iut.il ^^jjjjiil j plpill cjjjVI Appall saa jasj : Scope i—fiAgJI j Ajlill .1.6.2.10 
jalAaJjoilj Clupll j Cljpll ^gjAjLj jpp Seja ^gic. Aijjail AjU : Principle p*Al Ipail .2.6.2.10 
. jjj jjlj 206 A_a .ja Jpa Aic. 4-ia-iaiiilSI jj3 AjlJN I Jpj ^3 jjj Jjj3 jjjSjjjj Jpa. 
t_pjaJ (jjajjajllj IplJI pj Ajjj£ jjAjpl jl dlljjjpll oAjLj Jc. Cll2Li.lAjll jJaaj ^xpJ AS :ClJLi.lAill 

. (jjl£ll SAjUl jjjIj V) f-Lall jp£ 

jrpVl JlpaV) jja PjL Ajjj jlajjjSjjlfLijj jpa. :Apparatus CjIjaVI j ajgj^VI .3.6.2.10 

:Reagents 4-aplll J>JI j JJLa-ail .4.6.2.10 


. jJ-Aj a La jjl ^1 Jppl a-Lall JpS jlata, Jj Jj 85 <- Ak. I^-allaj 1 pLall jpS (_pja. — 
clip 0.7218 jl ^jjAjjPI clip 0.6068 cja! :Jj\/^A 1000 p/l ( ^jjLpl JjPjII 

. jlaLall e-Lallj ^yJI JjSI j Jj 100 (jjjA jlA J a La ^3 ^ajjjoiljpl 

j Jj 100 jjLi*-a JjjA pi pll j^gjjlpl Jj Jj 0.5 <0.4 <0.3 <0.2 <0.1 Jill icipoilpl — 
.pip cjjji jjl/pj 5 <4 <3 <2 < 1 cjLijailpI ( _ s 2c- Jjjja^. 11 jlaiall (. LalL ->ajvll JjSI 

:Procedure Ja*J 1 Aijpa .5.6.2.10 


. Jj 250 4_iLjjAj p pHal l Ajpaplj Ajp ^10 (jj — 
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Jjia-a qa (J^s 2 


.^jdj ^aJ <C.Lai i _Sj^aj d±a\ j ^)laLa (. La (J-a 50 <_dial 

j <llaj|^)da jl -IA I2u/^gjoiL &l qa J-a 10 4 -I^jojI 

. -lia. (JSjjI.1 £>l ^aJ ^-aUaj 1 s-Lall jj]£ 


<J-al ^IdaJiuilj 206 J_j^ a ( _ s 3c- *—ll.'naiydjLlmLjSlI AluiL yjij AA I2ail j_^aL^aLaVI IjSl — 

cinsj£) jjjIjS Ayli. j ^jjjiia.ill 
• L --1jj^ I L>^ J LSjU*" 4 ^ ^.ViLall £3 j — 

:Calculation t-jlutaJl AijjL .6.6.2.10 

<EU-ail Ixjj ClljjVI ^jla-a t—lluia. ^aJJ 

Ajjlajil (J^jbua X/jafcLil «VI 4jd x Sfl>a = CjjJV! 

:Reference .7.6.2.10 

Mason, C.J., G. Coe, M. Edwards and P.G. Riby. 1999. The use of microwaves in the 
acceleration of digestion and colour development in the determination of total Kjeldahl 
nitrogen in soil. Analyst. 124: 1719-1726. 

Determination of yia**. ^ hVu dul £-# jjjSj .7.2.10 

: Nitrate by Spectrophotometer with the use of Chromotropic acid 
.4 jjS 3I cliliic. ^k djj^l :Scope j .1.7.2.10 

tjda^a. 4ialaijj JjiViil f\±ilu>\ j] : Principle ^1*11 i-Uall .2.7.2.10 

Axj LajS dba.la4ml LaS t- Lall ^k dI ^k dba-dlml Aju^joi Aiyia liliijjjj^£]| 

NO 3 -N JjAjS IfrJ.vVnd (jLaj j (Sims and Jackson, 1971; Hadjidemetriou, 1982) 4 j£1 ] 

. jolasjil Aiyla j liLjjjj‘tiyla 4iiaj Aifilc. dlAa-j dua. . jjj-iqMI Aiylaj 

:Apparatus djljaVI j Sj^Vl .3.7.2.10 

,jla_jjE430 (J_jJa t jlaJJ jk jl^a. — 

29 JW “ 

.^LaSl tdL^aLa t4-j^aa^. Jjjlj.: 4 j3^ :4_Laulj3 <Jjda 4_i^.l=kj dlj.ll _ 

:Reagents j JjlLa-all .4.7.2.10 

(Jjolajll dtjjylSl qa £■ 4.9936 t_)2l :(CuS 04 . 5 H 2 0 ) (_j-aUaj 0.02 (JjAadll dtjjjj£ (J jla^ a — 

. jlaLail f-Lailj jli ^Jl a^aJI aJ i ^jlaLail a-Lail 

dEjjjjj^ajSlI ^0.368s-l3i : (Cl()H6Na20sS2.2H20) %0.1dllJjjJj^jS]| Jjia^a — 

aXa\ 4-ajlc. A^lakj ^k (J_ji^-a]| Jai^.1 j tJ)S < ya]| qa 200 ^ 

.^S_^all 0 u<a^~a. — 
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diljjj 0.7218 jl 0.6068 t_ij| 1000 (Jjlrs.aH 

100^5^1^3 a .la jjJors.i t^^g-allaj 0.02 (J^lalll Clliiui <Jjia-a (J- 4 100 (Jjjj^ ^ ^ljJjoiIjjaII 

.^,^-aUaj 0.02 dlliLoi Jjli-a ^3 J- 4 100 j»VI (j*a J-a 10 jll/ji-a 

(j-a J-a 3.5 ‘3 <2.5 <2 <1.5 <1 <0.5 J-® 100 ts^l i^^Lall JALa-all — 

(Jja 4uluJt ai& <^g-allaj 0.02 CllaLoi <_]ji^-aJ 4-aliLxll <_]-aSI j ^y\j 100 ( _gjjl-}ill 

cijjl jU/^-a 3.5 <3 <2.5 <2 <1.5 <1 <0.5 :<j3c. <j Sj^ diLuiLjail 

:Procedure J**J1 ASjjJa .5.7.2.10 


. (J- 4 250 4-ilajjl-a ^ 4., )la : s . H Ajjlajlli <jjj ^10 (jj — 
.^luj ^aJ AilS-i 15 a .la] ^g-allaj 0.02 (Jjil^lll dlliLoi (Jji^-a J- 4 50 < Ljal — 

. (_]■* 50 *lllajjl-a ( ^gJI 3A\^IlLAaj^\^I ^j-a tJ- 4 3 ^j-saLall *llajuiljj — 

. J}jli3.1 A.x.>-^i\\ ^lllall a-Lall ^3 (Jjjjlll £jla _ 
(Jjlrs.aH ^g]| o^lulxa <Jaaj Jbu <Jaa'l %0.1 (lllJjJJiJ-a^flH ^jln-a,-. Jjka J- 4 1 < Llal — 

. <Lia JjJU^ JjUH ^ Ajjlij (jj^jiH ^ ‘£>]' 

.<2k^a (jj^ (jjjj-lll jll^. (_j3c. JjSjaII l1ijjj£]| ^jia-as. qa (J- 4 6 >_ijlal jaJ CjJji^-aH ^j- 4 ! ~ 

^gJI ^^ia. ^£jjl J Jjjjlll ‘ t 4jlil»]l (J^ AiL^al Jbu — 

.AiiSJl 45 j’l-a^J I (jjlll (JIjaJL: <"n^> <4ijiJI bb* 

4a.j^ (JjJa LS^ - 45Cllnxll j <4_Loil_iaH (JJla-all <_l&llii] ^gjjjJ-ill ^j^aL-ala^/1 IjSl — 

. jlajjU 430 


jjJall L^alaV I o?.ljS jjjJ ^^gjLiiSI Ja~s." <-^113 


j ^LujUall JJL^ai] ^gjlllll Ja-s.ll — 


. jlll t _ s -lc. Ajjoiljall (JJUs-a]| ^ tlijjV I j^y J 

>( _gjLnll Jara.ll j_j-a <1jg.-s.xll tllllutll t _gi ,_gjlj!lill Clljj^l lj3l — 

:Calculation i-ilutaJl 5ijjJa .6.7.2.10 


:<jjlll ^3 ^Ijlill dijj^l t-lLoiaJ 


JaU-a 


-il-Vu.i-al' ^ssX^ Wl^\l . 


*\j\\ 


A'l »».\l i 


= js/j- ^jjVI 


%0.2 ^(J -0 0.1 C_fljJal NO 3 -N (j-o £-A 1 (J^- ^ 

A_ijij 2 kjl (^j ^)^c. \ lil An at. 11 (Jjl"\ <q (jx> (J-g 3 ^1 0.1 t-jlA-aj 

.(JLo*JjujV 1 cl^ a qq-N ^aJ jWq^ll C-Lallj (JjolC.1 tQ^ill 
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:References j^l/all -7.7.2.10 


— Hadjidemetriou, D.G. 1982. Comparative study of the determination of nitrates in 
calcareous soils by the ion - selective electrode, chromtropic acid, and phenodisulphonic 
acid methods. Analyst 107: 25-29. 

- Sims, J.R. and G.D. Jackson. 1971. Rapid analysis of soil nitrate with chromotropic acid. 

Soil Sci. Soc. Am. proc. 35: 603-606. 

Determination of Nitrate with the use of a f bVu duL cjl^Ull jjjSj .8.2.10 

: selective electrode 

.AjjIjjII ciilim.ll cjjjVI a 2 a jcal :Scope i—j Ajlill .1.8.2.10 

cjjlSil d •'<-<. ,1 _< dijyiill Sg.]>i t3 Jc_ <iijUI :Principle ^1*11 Iaj-*11 .2.8.2.10 
,_gil Cjjp£JVI (—UaHuiJ dura.) jj^a.m.5, AgCl/Ag JjW-aj ^^Wlcll 2ajoi_jll jXaj gIclaj 

CllljUll jjfsjj C-boia-J t<Lii_^all (JlSdlili (■.lid.<<n ^ j <11*311 a^iJI dlljlill 

Lcut, jjljjll Ic^l CllljS jj^iSlI { jjj 3 C-laj jjljj (_gia. Cjjj£ 1VI <_W.lc ,_gil Cllljlill jdli; 

.ciilyiill 

jc. Adiliil clAGJ-dll jc. Igjjjoiluia. diAjj j <iijlall cjjjla :Interferences d£lWl.ii]| 

JScii i_aly^s oc2i p3Vi,a t—iLcaj <31121 acAil acljj ( ^ S JI ( _ s 3ll j (_£_^.l cjl_^Cu 

AijjjVI oCjilll piVba jc. ^_pal».'ua.i I Cjl_j2llli (_]jlL^-<iil j I ClllfiLui j<s 

. <3llj_jlll J>a 1 dL/Lild jjLa 

cj|p Cjjj^IL (pH/cdja ^lui) jjj^ll (jjUa jl^a. :Apparatus aj^VI .3.8.2.10 

:Reagents A-02sUl aIj^II j JjlLa-all .4.8.2.10 
.CjjjSIVI ^-a ll^a <*jh^all <^2lll (_Jj 3 j<s CjjJ j J>aW. jjjli : CjjJ^I^M Aim.': <JjW,a — 
gLa <_W 100 Jl 3^. lilrjjJI 6.2 <jI2L djiAa jda^-i :diliL3.l3ill ^jLa Jji^-a - 

. <_W 100 <_gll pi>J>.l' J AA! (3i jllW.ll L_1_)S jlj^. ^-r^jA J-'A-a 
diljpj 0.7218 ji ^jj-A^all dip ^ 0.6068 ^21 ip/ps 1000 j»Vl ^gjoilAll Jp^all — 

. •\3a.na.ll (_WSI j paiall gLailj <_W 100 (jjJjC <_S^ ^jAuiljpl 

(_WSI j (_W 100 LgjW*-a jjjC (__g.ll ^I (_gjaiLi2il j<s (_W 2.0 G.5 ‘1 ‘0.5 ‘0.1 <J^ :ciiLijailAll - 

. ^Ijli cii jjl jjjlj a 20 ‘15 GO ‘5 ‘1 CjUuiUII ( _ s 2c. J^^^11 gLalli ^^11 

:Procedure J-«*2I AijjL .5.8-2.10 

(jiljli Clljjl jjl^^a 100 lillc j Ai.m.'ill (Jj.kx,i ALa A*J CjjjSIV I JajAli ^aJJ — 

. f lciCkuVI jjJC-Loi aJLal 

• 250 (_gi <aliaJ I <ljla_)3lj Aji ^ 10 jj ~ 
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^aJ 4 C.Loj L &Aa1 j £.Ia Ja 50 <*■ AjJ; 

(Ja 25 ^J-luA^ ^-LkJal C(_Ja 100 ^joiIaJ ^3 \.^..x.xJ^a j Ja 25 djLm.ll^djLjjgj 1^111 ^ja L_ 


.4^1^. j ^ jouJaJX aII ciSj^.^11 £-Ja (JjLa»A 

. (jlfraJt (Jaxjaj Aijia CjUjuAjS]! aAjuiLuj ^I^ILoiIj jlfraJl jjIc. “ 

.^joi^)]| jjUaII j Ijj. 1^. JajaLuJI — 

.Sfbsii — 


. (J^.Ia1]| £jIaj 4^C- J ^ajjjVI fiAjudll ^3 V^a ^a, W'uxij V Ujjjlll ClA m.ll I 

:Calculation 4JLjIa .6.8.2.10 

: <21211 aIaIxaII 1*aj <jj 2! ^ djjjVI <_g l_jLoi^. 

JaUa x^a^LklujVi *Uuu x Jl^aJI Of = 2 ^^^ ^l>nll CjjjVI 

:References £^]>a^ -7.8.2.10 


“ Dahnke, W.C. 1971. Use of the nitrate specific ion electrode in soil testing. Commun. in 
Soil Sci. and Plant Anal. 2(2):73-84. 

“ Orion Research manual, Inc. 1990. Nitrate Electrode Instruction Manual. Boston, MA. 


iCjjjVI oj^aI j Jjla ^ CjUa^U 

^lAVud (JjJaaj tdjjjVl 42tc. LS - ^ A m 11 $. Aic. (Ja1a 1£ <iL^)la ^IaVu J (JjJoSj — 

. Cl jj$ 1 (j-o A^kW* LS^ (Jl-^. ^ (jUi \\ fcCjE^jj (JjWlll J^)ia 

(j-aj j A^xaII (Jj£joo] <aj^UI Spill Aa^jJ il^b^ ClijjVl jpajAjjjj^ u*i ^1 aVu*i 1 Ale. ^_a!I (ja ~ 


^ IjIaC. ^)aVI lAA j <u2ji]| CliAxll j lg,\j\Vi A^)a 1I dnxll ^ja~n 1 <iLja-dl a!ja]I 4_ia2 j liL^^dl 

. Uadi <iC (Jpa! (^] Laa <JAj A Ag aII dA^j ^IVI (Jjl^ll (j^a. 

<5A ^ ^jAalid c. ‘d£ £_a ^jaIjaVI (Jc.lij Ale. jldll ^Ic* SjAall Ajjjc- (JJL^a iu*ij — 

(Jc.lil Aij^Ja 2 Xi >J ^- A - Q \)^ (JjNa (Jc.lij A >jVi (J£juo1j (j^ Igj^c. (Jj^^IIaII ^cltilll 

. 4,-yijA AAJ^ia 

^Laul L_fljJol£ ^I.IVhaiIj djjjVI ^lA 3 ul^ C5^ AjJjoiaII Clilj^)Ai] ^ a\ 1 l^l^l — 

2^1a-A A ,3-ax a( j-a ^-aialLaLAll ^Ulj.A'il CljjjVI (-1^ (j- 0 ^A~n"u^i'i (Jj ^aIj J^-:n ^Aallul V 

4_ia-joiil2l (2 l^ ^JtjaiVi 'jhtni c. <aA’ iI£ ^a (J£jj1ia]1 AA*a]I (J^3 ^aI^xI! Aja^U^iiaV 1 c” 1.W'l — 

c Qjlall (Jla-o di^j^j (Jc.Ul ^IaVuaiI (Jla. ^ ^,a1i»H Ajj.^1 »^aV 1 c”i,w'i (j^- c^^IajIIi 425^ 

. A11 D^JJaII JJj£jJ0J IaJ 5 l^JA ^IaVhj.)! J^AaII (JpA^lll 660^ 
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: Determination of Phosphorus jjjSj .11 

Determination of Total j jjjSj .1.11 

: Phosphorus in soil by Autoanalyzer and Spectrophotometer 
at_ulL c^-Lla) jjiojja jj-asj : Scope t-fiAgJl j 4 jUL51 .1.1.11 

J£ t-iajL (_5 j 3 (j^a ^.,1 4 lie- ^jJaA uaj ^.KH jj-aSII :Principle i-Jj-all .2.1.11 

. JJC. J (_gj > A-i» II j^LuijslI (JISjujI 

:Apparatus Sj^-a-Vl .3.1.11 


. jlajjlj 410 4_=aj^ll Jjla -ijc- (J^L^I (» 4 J 4 jjfjSLlm jl^a. — 
.^Laiil adlL^aLa 14-j^aaa. (jjjlj-A irs„a l1]|j.aI j — 

L r9^ Ja^Li. jl^a. — 


: Reagents A-O^sUl j JoILxaII .4.1.11 

. Clia^SlI ^jAa-a.ra. j tiljjV I ^jAa-a.ra. — 

:tlijjVt tliljula —cil-inlj^ IluA — 

(j^s lU 400 ^ [(NfLOgMOyC^ AfbO] Clll-lnlj^ IIjjA (ja ^ 22.5 t_jil ■ 

. (a) jlVLa'I f.L2l 

.(b) j J-aL a l l f.Lall (j_ps (J^s 300 ^ NH 4 VO 3 I Citala ^ 1 -25 t-jil ■ 

. 43jiJI ajb^. 4t2aj3 4 j5l Ajljoi (b) (a) 1 _ Llal ■ 

HNO 3 jS^all tlljjVI Ja 250 £_s^JJ l t . >i i ■ 

. ^jlaLa a- La jli 1 t- IQ's. ^aJ 43^x11 4^aj3 tS^l cJ. 4 ^ " 


:^U1I Jjl^all - 


'ijb^. “L=kJ^ ^glc. yjlllj KH 2 PO 4 dllijalja (ja £■ 2.5 <- «■> ■ 

.(jUx-L/l L.-a5^-a A^lakj ^3 A-lairtl j t_aa^-allj ao.l^.lj “Lc-Lui aJLal ■> 105 

^aJ i ^jlaLall e-Lall ^3 <ii^-all ^Lljj tllliuojS qa 0.4394 t_]jl " 

. ^ja ^y\j £-a 100 lS_PH (Jijl^all ILa .^jlaLall f. Lalll jfli ^a^aJl (_L<iSI 

^ya (_La 5 t4 ‘3 a2 a 1 '_J_ji^-all £j *s <jjail_lill <_]JLi-a]| AlauLai ^)j^ara — 

a 6 t4 t2 (_gjfl 3 t*l Jjll^-all S3A . ^)laLall ?.La]| l^-la <_JS1 (._aljla.l t"Ll^. (_La 50 J_ji^-all 

.jjijajjill T^a jy\j10 ‘8 

:Procedure Ja*1! .5.1.11 

,j_La 250 ^ulaA ^a 0.15 ^)la,a.i J^-la j~a’'^ j LLIjA ^ 2 (jj _ 
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250 4*aji (_gjLlx-a (jjjj- 1 ^l UaS bid (Jjl?>..ail (_Jdl ^aJ c^SXail ?Lailj 4.1, util ^adaAl — 

^laiail ?Lailj daLLadl ^a^JI J-aSI j ^dj — 
4jjLut-a ^_gJI AkLLil j ddaiUJI j Ua^dag.-all 41 util ^ya J-a 5 4j^?aLail 4 AjuiI_jJ (■ - l*s ml — 

• lA 50 4jtjul 

. ^jAiail ?LaiL ^a-aJI ^31 C. 3,9 4 j dl-ljls — dl-llii^J-* Lm& (_J_jA-a ^ya J-a 10 <_dial — 

410 4aa_j^ Jjia ( _ s 3c- (Jjl^ 10 d ll.ut.11 j 4jjoi Llll I JjiL^-aiyA^Laiii jdall f^ya L--a l-a^/1 Ijijl — 

. jiajjlj 

:Calculation i-jlutaJI AljjL .6.1-11 

Vu^y i ->-4, -\X |_gjLut-ail (jjjjJllI ^ Wi.a\i (_j-a 

---—- 7 —-— = isu p gr^l 

c_ >>i\l ajj 3I t j j 9 

:Reference j-^j-dl .7.1.11 

Olsen, S.R. and L.E. Sommers. 1982. Phosphorus. In: Methods of Soil Analysis, 2nd ed., part 
2 (Eds. Page, A.L., R.H. Miller and D.R. Keeney). Agronomy No. 9. American Society of 
Agronomy, Madison, WI, USA. pp. 403-430. 

: Determination of Organic Phosphorus (i>da*ll jjjSj .2.11 

tjyjA (jc. ^)jJulxa jjc. (JSjJoj 4jj(iJI ls^ ^SjjJaxW jjdujiil ^yJid :Scope <—fiA^JI J A-jULli .1.2.11 

. t—lSladail ^j^aLLddN I 

^jALlddl 4SJ^]ail b3a ^3 ^all : Principle (l 3U1»1I ^^.VuaiVI 4jSjjL) j»lxll .2.2.11 

(_5j3 \ 4lljVI 4^Jl*-ail (_$4 j£ t"Ua. (_gj3 (_yLoil j (_$J& ^al.l4.''u.ulj j^du_jAii L-lSlada 

^gjll j j^du_jiil j (Ca, Al, Fe) JlLa JjSlSLil d-iada dlj_jjjl£il i_yaju 4lfLudaj| 2aj(jjil -uAdi | ^JI 

i—l»Jj jjjIjS 4a_jdajtll dES^yail A.g..^<a\r*>. ^3 IVjjJl ^31 ^jldaL/lj J^la yic. j^dijiil (_]xdi 

. (_g_jda*3l jjdujiil 4g„al^a liiEj 4,1 kjia 4ijdu,ll dLall (JLLdl ^3 ^»Ia jj.1 4d.LUI 4j_jiiil 4^3lx-ail 
jJjjl ^31 util jjdujiil Jjd.1.1 dua. 4jj-^a ^aJJ j ^tjliil t _yal4.'di.aH ^yd (jjx-a 3^1 

^ A52Ajt31 (_3S_5 4il^il s3a ^3 11 j_jijj_jiil j-iii j dllij-o_j3 

(J& ^jJa&SUI jjiujjill — jjjuuil jxj ( _ f 3^l jjiuijill =(jyJoxl\ jjiujiil 

: Reagents 4-»J!!lil Jl>»ll j Jjila-all .3.2.11 

.^j-aLlaj 0.5 ajJ^^L^all dll?.La j ^S_yail ?Lail — 

.HC10 4 (72%) 4jJjl%yll _ 

• 0.25% ( wt/vol) JjlijjMjli — (_j - 
i ^)djj ^3 ^ajyj^aVI dlAyi_^ ^ 25 Idu^y^il ^u-a-a,~a ^a ^ajyj^aVI dlliui^a Jjl~a.^ — 

dlj3 4(jLlj3]| ^aJjaaoil <dLj__)^d3l ^-a ■>. 60 0^“ J (3* 200 jAd ?La i_ dial 
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j jba'q-a aba (_J-a 750 J j£ya dlJJj£ jd-ara. J-a 275 W- Jj_*aixa J£dj .^djj j ^nl JjW.aH 

.sj.Ajdd’i Jjj joj dl.li 2 jJI JjW^s 4 _ilc. dLdl ^aJ 4 X.J 

,d 667 <—iil) I ^j-a (jidaS ^j-al :eWjjSdb'I j (Antimony) ^_j jadJI ^jja 

iJ >*A* . J (jWb* eba J- 4 250 KSb0.C4H407 ^gjjdljVl ^ajLuibij2l djla^la ^ja 

(J^j j J-aW aba J-a 80 J J^s 100 ^ .-a >^ (Jjjj-i ^ lillJjjSjai'i I j d -a ra . ^ 10) lilLrjjSjaiV I 
^IjdjjoiVI JjS 0 -jJI juaaj ^ 2 oyly^. jJ=H J ‘babbxll t _ ? W A1x811 Jx£j j l-lia. 

.o^dWa 

Jx 500 <djdl jJ 1 (_gjblxx tJJjA KH 2 PO 4 (jx £- 0.2154 £da ^JjWujAil ^^joiliall J jW .a H 
jj£jj ( jlaLall abalb dsWatH ^W. ^^11 Jx 8 l j ^-allaj 7 H 2 SO 4 Jx 25 <—dial ^aJ jlaLa aba 
JjjjJlJ JjUI JjWxll qa Jx 20 <dabalbj id tjjl^jda 50 jA ^cjlill JjWxll ^3 jjijuijAH 
qa jAj ^a 2 JjWx ^ic. Jja^a~a.li dsWxll t _ s W. jlaiall abalb 4;x81l ^axlll j Jx 500 

. jjboijAll 


:Procedure JajJI 5 ijjL . 4 . 2.11 

j j8jxll a ball jjl£ ^yiA^. Jx 10 < - 'ad i j Jx 100 csj^jx is* ^ 1 £da ~ 

.(jSlii 10 W ^ 70 ^ba ^bta. ^ 4*da 

^-3 “bc-bui <8jj| J l-lia. ^jx^ J J^)- 4 ^ WH Jji8 jdxra ^jx Jx 10 <_dial j l_)jjjVI ^>W — 

. Aijill ajl_^. 

• (2000 rpm) 4 ilS^ 10 ^_)SjJI Jjlall <bll 4 *da J jlaLall ^ball (jx Jx 50 1 —fljdal _ 
dlaba Jx 30 -)jWl (-Jjjjl ^gi ^gjifLall <—baiJU *— fljda l . Jx 250 (_gjbatx JJj-i ^dj — 

10 (_gj8yxll -ijlall *bll Adbi ’dja <*d ^aJ “bc-boi j lAl^. <2kjasl j ^-ablaj QA^Jj-jjL-^all 

(_gjbaJI (JjjJI t _ s -lj ^biadall Ajjdaxll 'dball AjjbaJI ^ 4^.Ubjll Jiil ^aJ ^2000 rpm) 


. 5 . ball JjlS 

^aJ < 2 kj<sl j L_ljjjVI (_g3 ^.9 nxil I—Laijll ( ^ll ^-ablij 0.5 ^ajJ^j^-rail dla-ba Jas 60 <— ijJal — 

10 (jjSyall ^jlall ^ 4jtda ^aJ <C.J1 i boi 8 *ds ^90 WljAj (jj^ll ^ t_Jjjj^ I (jdoi 

jjlS ^_paAia (_gjbdl (_gjbl3i-all JJjJI (_gll 4^.Uljll t_Adi j £.dj .(2000 rpm) 

J ^.a>..~a..H ^aba!ll 0jjJl jlaLa a-ba i—Ldl .^^ISII jjijaijill (ji C. ^jla-ral-sfua^all a-ball 

. l-lli. jr>l 

dlJjjSlI jd-ara. ^.baVl C. .QaJal t Jas 100 ^)dlJ ^j^aW'laaxil qa Aj-aabalb J^ 10 W. o^dlxa — 
£-a jj^boi ( 3 fla Cp^-* J %72 lilajjlSjjJI jaa\ (j^s J^s 1 ^aJ jSjJI 
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30 ^-nJag.11 jljAuJ £-a <C.Lai ^jolIiSI ^.Ac- ^aJ (jLkj jj>^,2a ^Ja.u 

.£ 205 <=a;A <La:i 

<_5-alS (_Jii (jUuJa] ^JaLoll pLallj -ajJag.,11 (JjjoiC- £~aj Aa^jJo^-all <il»JI (_Jiil j ^joLllSl -^)J — 
.IJ3k.ll gjA) £-a A_<a2AjeJi ^a^aJI (_J-aSI ^aJ (J-a 50 (_gjl-J*-a L3JL5" 1 LS^l 4 n»ll 

. (JS1\ ^.^j.uij J A s_jC.Aj JjW-all 

(j-s ojLa]| 3?- Mi ijjjj e-Lall (_>«al^iuua tjjjj-^ liljpJ — 

jjC. (B ajC-^nj (Jj|_)]| (_^lx-a]| JjW.aH j _j* 3 (_^al^Iim^3l 

: ^jJaxSl jjc j jj^Sj 

jJJlSll A t<L^aila AA-alx-aJ j (_§^. ( _ s -i c - L^) B J A ^j-a <_J-a 2 £-Ja — 

— (— 1 (j-a Jalij 5 <— Ljal j J-a 50 (_ gjijx^a JJC. jjJlSi] B J 3^ 

. I dlLu 2ajai^jll ^ajJ^_jj^a]| dllf-La l_SjJal ^aJ C%0.25 (_J_jijS j33 

^jJo-ara. ( _gJc- ^ajjj^a^M djl-lnl^a (J_jl^-a ^j-a J-a 10 J-lA-a f.La J-a 30 1 _SjJal — 

(liiiJjjSjoiVI (j-a^a. j I O'® (-J -4 4 <Jll3 .lau t—iLjaJ J £-a Clu_)jSJI 

.(dllc-Loi J 3^ 10 him (_gJJ^aall ^)laLa]| a-Lallj ^3a..Ta.H (_J-<iSI 

840 A^a^all J_jia LS^" t —■AjjitJI /<AxAas\\ (_] ; 2l.'?>.^aH/,l&l2a]| ^3 i _ya\.x^i\A^ I 1^1 — 


:Calculation i-jlutaJl Aijji 3 .5.2.11 


^_u^A 81.»VI -a .uWill Aia-g j x( jaL^II— 33^-3^ ) 

A51I uis 


AA 


ijy^xl\ jjc. jjiuijill - jjiuijill - ^ySaxl] 


^I^VuaiIj 1 ^‘Wllx^Q C__L2ajJ l AA ^j-0 


:ljU 


UJ^ u' l>* 

.JUill 


.AjjjJax]! CLl\j±ui^) ) A g ,a\^ ^Uill t._ 'luii 

al.VVuj.ilj (Jst\ Wj.1^11 AjjILo Aij^jall ^-^pll %80 Vuj.i 1 ^aJJ 

• C ^J3^33^1 

I gjlc. (Jj.^i Vuj.ijq 11 ^cjtUll 3 jq\*s. 11 til]3 3 Ajqjq^ll A ^J^ll 3-0 (Jsl 4^j^Lall o-^-J 3^-oH 33^3^]! 3I 

. 1 . 1 ^. <3^3 c.” U 3 I 3 ^a]lj 
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(jS-a; j 4iLi3A]l aLdM Aldij j Uyill ^9 A 7 ^ 7 ^- 31 4 jjS\1 j Joajjp ^j\ ^ 5.0 3 ^ K]' ^3 y L 11 ^)AxyjA]l 4_ix*ij ^jj 

liSj ^)J 3 tJJ ^Hl j -Lyiil (jlil ,^3 ^jj 4 £x> dldl (_)j 3 jjxi ^udxdl ^jc. laaAxJ ^jl 

.4_jj^i]| daxxj ^ic. 4 ij l >.» \t Ljlidll 

:Reference £^l>4dl .6.2.11 


— Tan, K.H. 1996. Soil Sampling, Preparation, and Analysis. Marcel Dekker Inc., New 
York, N.Y. USA. 

— Mehta, N.C., J.D. Legg, C.A.I. Goring and C.A. Black 1954. Determination of organic 
phosphorous in soil. 1. Extraction method. Soil Sci. Soc. Am. Proc., 18, 443-449 

: Determination of Available Phosphorus ^Lidl jjjSj . 3.11 

Phosphorus extraction 4 jjjj (7 > pH) 4 uA a KM ljJa!\ <j^a!sLaJLuil . 1 . 3-11 

:from soil (pH < 7 ) by Bray method 

^ dLoil ^Llall jjASj] “Lia^All aAA iScOpe l—flAgdl J 4 _jlil| . 1 . 1 . 3.11 


.pH <7 4.)jd,aLdl 

xLLJaxsl^ll i_jjj]| qa ( _ s 3c. AiyAll oaa Add : Principle ^1*^1 UjaM .2.1.3.11 

} £ 

(_Jj 3 (jxs AiyAll aAA dlxaAS cHCl f-Lall ^jdxaik £-a NH 4 F .lajjis (J_jA-a ^lAddL 

J* ae-l^all Aii^A Add dua. dda xaldl Ljjjill ^ jyuS L^.Ld dAij j ‘Bray and Kurtz (1945) 

Aj2l_jJ SIaajjSxSS I ^_paxa^. 4 Aj_u(jJ (NH4)f,M07024.4H20 dl.lnl^a dldu_j9 Six -a ^-djl 

dll Allies dlijaij9 A. ;IxaC- jdl'NI ^ajjjoilj^lil dljA^jA jxadjV I ^jJjoiIj^JI dljA_)A 

,^£ 2 k^all L_lSjd] (jjill did ^ AC.Id j ^j±l 

. jlajjjajjjluxi :Apparatus dljaVI j Sj$a.VI .3.1.3.11 
: Reagents A-aj^sUl aljdl j Jjlladl .4.1.3.11 

• J - 0 100 (Jt, IJ - 1 is* <aLall NH 4 F 2 >xa ^ 3.7 ^-l3l I^^-aLAj 1 ^jA j jmS) Ajjjla (J j>W -a 

200 J>S>^I «-Lall jjK ^ d -a -N . (j^j (_)^j 43 C . 'id I I^xaLAj 0.5 f-Lall JjlS (j d x a^. _ 

. j!il 1 ^31 ^adj j jAd <a La <_La 

j <a Lall jjl£ a^. (j^a (_La 200 J Aljjis JjLi-a Jxa 30 I i _ya'A .r^\j.S S I — 

.^alc. aAxal JjA-all ILa . jlaLall a-Lallj jll ^Jl ^dl <_L<aSI 

f. La (_La 300 ^Ij^ d^j d xa r^ . qa (_La 74 <—Ldl 5 dj_^£]| ^j d xa. -^ . — 

.4-aLl*JI ^gJI ^a L aJ t (Jdl Ajjj <SjjI cjxa 500 ^ j Ad 

. j Ad f. La (_La 100 ^ (NH4)gM07024 4 H 2 O ij* ^4 4-lLI I^ajjjj^a'VI dlAnlj^a J jW xa _ 
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lU 100 KSbC4H4O7.0.5H9O j-a ^0.275 (»j^LijJI CjjjLjL Jjl^-a 

. J 1-iq.ft 5 . La 

a La J-a 100 ^ CeHgOe lilijjS-uiLM j-a ^ 1.75 t-jLI ^ u-a -a ^ J jW -a — 

. ^ JJ^Jt .lie. lj-ajj aj-Jajt) jJ-a'^-a 

10 j cLij_^£ 1I jia-a^ J^ 50 La J-s 500 ^ju-u j^jLoi 1 _Ljal :2aili-all t- LLISJI — 

J jW -a j-a J-s 5 J lilsjj^-oiLM jixa^. Jjla_a j-a J-a 30 J (ajlij^sLM Cljll-lJj-a JjLi_a j-a J-a 
. ( -Lja jjlc.Loil ^JL^a jA j JJaiJt .lie. (JjW.aH ILa jj-ia^k) ^jj-sjlsiLM (ajA-oiljjJI Cjljlajla 

KH 2 PO 4 dilLaija (j-a £0.4393 4 -iLI ijiy^-a 1000 JjLa-all — 

j-s J^s 10 <—aai. t j- La'q -a «sLa J-s 100 ^ 105 jljs- 'Laj.l I^Z- (jiic-Loi S-lal A.kky> aj 

. jjLxjk j^y^-alOO (_g^-iL}3 j j j JaaLll (J-a 100 j»VI Jjia-all 
^joiLiall j-s J-a 5 <4 i3 (2 (1 J-s 100 JjLlx-a (jjj.1 <_ 5 ^j 4j-aLallj .li. M-ljoiLlSlI JJL^-all — 

.jji-oijs jiy^-s 5 t4 ‘3 i2 tli(_g_j^j diLoiLjill j-s aIuiLJI sLa J-s£I j j^y^-alOO 

. jl^ll jlaLJI a-Lall (j-a jll 1 ^3 H 3 BO 3 j - 4 £35 t_jLI IiJjjjJI ^j ia -a. -k — 

:Procedure J-a*21 4Jijia -5.1-3.11 

. (j-aJLiioiV I Jjii-a j-a (J-o 20 <- „aj - b l j J-a 250(_gJajji->a (JjJ-i ^ l g . x -. la j -LjJI j-a £l jj — 

. £i -Lcj-oiJ Ia.1 *-J j 4is3.1 oJLal 0j-all Jj^. — 

.J-a 50 ,^1 J-a 5 diLijailjill -LL-sLa/ aaI 2 jyClA'mll ^-uilj j - 4 — 

jjljJI t _ s Jj jlaLa ?.La <—LJai j .H 3 BO 3 J jW -a j-a (J-a 20 AajL-JI (JJIjJI <—i-Jal — 

-LljflJ (J-a 40 (x=s^s- 

. jlaiall aLalL J-a 50 J-aSI j l.lli. (Jj^. tJaili-a]| (- AjLLLII j-a J-a 8 <—i-lal — 

. J-al£ JSL-lI JjjVI Jj^^ jjSlJ JsVI (_s^ c - “Lc-Loj jj oJl-al JJl^-all ~ 

. jlajili 710 ^^j-all Jjia (j^ - jlajjj3jjifLi.ua (_ s lc. (j-al—aiLaV I J5I — 

.(^LJI L_LaiLi2l ^1-laJLaiL jl jjL-ajL-a (Jjjll LS^" dlU-aiLall <LaiLj — 

dll)j£jj J^j-o j ^L—ballaJI j-a ^^i^j-all <Jlx-a ^a-l^Jjail ClllilxJI ClllaJS JaLu:l — 

. aLILJI p 

:Calculation -6-1.3-11 


*v3 1 , JJ' Wi-all (J-a 

5-jl 


- js/j P 


:(Jaiswal 2003) Bray jJlLall ^-jJI (_^3 -»jjSL,l (l2) JjA^JI j 
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(V> /P j^>) Bray Aijjla i_uja 4jjj 3I (12) JjJaJl 


3 c>“ cJ^i 

Aq-\ \ a 

7-3 

^j4->q-n. 

20-7 

A t ii ^ \ 

20 c> 



:References £^>*31 -7.1.3.11 

- Bray, R.H. and L.T. Kurtz. 1945. Determination of total, organic and available forms of 
phosphorus in soils. Soil Sci., 59: 39-45. 

- Jaiswal, P.C. 2003. Soil, plant and water analysis. Kalyani publishers. New Delhi, India. 
p.441. 

Phosphorus extraction from <j"4ji AJLjjia (7< pH) .2.3-11 

:soil (pH > 7) by Olsen method 
.4j.ic.la3l j <3^1*1*31 ^jjj3I ^ cjln33 jjAjjjall jj-iai :Scope j 4 jULS 3 .1.2.3.11 
j^ijjja3l (jj ^ 3c 4ajJa3l b4a jL«il*j : Principle ^1*11 IjaaII .2.2.3.11 

-1-laj j 8.5 pH -iic. |»jjJ_jj-!a3l (Jj.i's.j 4.4a jjI jj dlliiil JjS ^ja j^alba2U JaUJI j 4jjj3I 

4ujJ ^3 J_jl^-aj ^_^a3N'u^j3l 43 jIxjj ii!34 j 4jj!lajj_ja3l 4ij4a3lj j^ijj_ja3l (_g j\~±.a 

:4j33j 3I 4laL*ji3l l..u^ ^j±*ja ^I cj|.in3j-a jjijjja ^jJ qa .Vi*.-a ii!34j j 

H 3 PO 4 +1 2 (NH 4 ) 2 Mo 04 + 12H 2 S0 4 —>H 3 P(Mo 3 0 10 ) 4 + 12(NH 4 ) 2 S0 4 +12H 2 0 
660 4^ljj cJ>3a <^ C- Jlj 3 (_gjj..ij^aa3l jjj_^ 3£ 4.4a jjI ja aa*jdl lj£jj3I 14a ale j 

. t _ya3?a.'uaj,3l £_a 2 — 0-05 ^ 4jjLj^. 4iyla3l s4 a ^jjjj t Jlajjlj 

j j qa cjL-aS JU. JJjSM u_^' jp4y : Interference 

^3 ^Ic b.}jjlj -lie £-UljI (jj j c4jjj3I ^3 j ^jjJii-a3l 

. J_jijJ_ja3l ^3 (■_LbJJ ^ (_£.lj.l^3l jjV li!34 J ^aiijjajdl 

. JAA jjj3jJiS lm :Apparatus Sj^Vl .3.2.3.11 
:Reagents 4-#pLSl j JJLa-all .4.2.3.11 

800 i_s* clAjjjjfLj ^ 42 4 j 4I i^Uij 0.5 NaHC0 3 aliljjjjfLj - 

CIiIb-Lb 44uj(jj 8.5 (> _ s 4] (Jj,3m3l pH J-lC 4 j43 1 4 juj (_gjLutj Jjj. 3 B-i^a-j-a j4a'q.a b-Lb Jj 

. j4a \a B-ha 4 j 2L*JI J-a£l c^-allaj 0.5 ajJ^j^ja3l 

:(NH4)6Mo 7 0 2 44H 2 0 ciilajdjj J j3^> .j — 

£ijajj) ^aVI ^ 141 j 4a b4« Jj 300^ cj^15^—l4l ■ 

.(J143I fJ J3 aJJI 
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J jiaLa ?.Ls (_J-a 200 JJa. J] JJI C-Lall jjl£ j_ y^^ (jjs Jjs 342 

. (Jtill ^jjil .2 jj]| J £dajj) jl 1 <Jtaa LiJJ- 1 
(_J-aSI ^aJ Ll^JjJj f.Lall ^jjl£ ^jd.a*'. (Jjl~a-a ( JI dl-ljjaill (Jjl^-a i_L_jal ^Jllill ^ajjll B 

. (<Lalc. 4^.l=kj ■laisi.l j (jjll ^aJ.iC. (JjW.all (jjSLl (jl L—La-l) (_J-a 1000 Jl f.:>=a..ll 
Jajjiaa J (_gjJ. d a a . i l .lljjlS (j-a JO <-jL1 ’ SnCL^ELO (jS jjs (Jjl^aa) (_gjj daal l -lj_JL 


^ u 


,Uiii 


LS-^ LP^ 


‘J)fja]| e-Lall J_jlS 




t> lU 25 J2I 


J lL 1 100 <*aaa 


. jJI J (jjjgd adl Jaiaj j ^jjj ^aJ a-lLall L_l jLj lilajdll 
<J ^fjall (_gjjdaa]| JlJjjlS (Jjlra„a (j-a (_Jjs 0.5 <—Ldl J aa-v ^ j jUj| (_gjjda9.ll J 1 jjj 1 £ — 
.ajaalxa Jilaal.!.!! .lie. JjW,all IL& ^Jiillaij ‘ jJ-a'd a-La 66 Jc- (_gjpaa —1 jdLa 
<2ajoiljj j^jjj^ll cldtj I jjaajll J l_jjIJ 2I (j«a Jli J (LLLa (jjJjS (_gl jl Jjj-ul QjjJ — 

. <_aia-l j Jaiall a-LalL Jail j ^aajj ^aJ ILjLa ajda^-all jj^aall dlj jjjSjj 

<iLs-a) KH 2 PO 4 <dlaa.VI ^ajJjoiljJI dlfijoiji jj-a £0.4394 i— jLI Ijll/^-a 1000 j»VI JI jla^al l — 

JM Jjia-all (j-a Ja 1 dAi ‘ JaLa e-La Ja 100 J 105 Jj=>. ‘Jj-i Jc- (j)JJC.La odl 

. jjiaajS jll^^-a 10 ^^joiLs jJaddl J 100 Jl 

10 (_s- J - u Jll cP lL 1 10 ‘8 ‘6 ‘4 <2 J 100 (_gjL*-« <_ 3 JJ^ J] *daLallj Li IAjjoiLAII JlLa-all — 

. jJaaJ ^y\j t0.8 ‘0.6 ‘0.4 ‘0.2*(_gjd dlaallill (j«a <\j.aL.dH aL& ‘<-aHjtil Ja£l j 

:Procedure J«2I 4ija .5.2.3.11 

. J 250 <Jtaa Jajjda J ^a-a 2 Jyklall j <ilaJI A_Jjpll ^jaj ^ 2.5 (jj — 

. ^ajJ^ja-all dljjJjfLlJ (j«a J-a 50 1 _Ldl — 

. ^aaj J ‘<£-laa (_Va-aj tit <jj*JI ^aJ JjaaLM ^a^all (j-a aj.)j.a-a <i*2-a t—Ldl — 

.(_Ls 25 <Jtaa <JjLl 3 t-a {jjjlj-i (J l^jdaj J-a 5 dLlaaLall <laala aj JlA Llall jASnxl\ (j-a Li. — 

j ^ajjjjjaVI dlillja (j«a Jaa 5 

.‘_aii-all (_gjj-daall iljjlS (j«a <_]-a 1 j JaLall f.Lall (j«a J-a 10 

JjU^. <=aj-al j (_3JJ^1I tjj^O ‘<-aHjtll JaLall f-Lallj ^Ja.Ja.11 (_J-aSI — 

<ilaaal (j-a JlsJ 10 da J jdjjlj 660/^^_JI JJ 3 J-ajJjS^jjjSjJjoi J^- Jl — 

.Lais <aj3Jl 20 (J^. dulii jjlll (jl Laic. (_gjJ-1aaa,a.H JLljjlS Jj,Waa 

:Calculation i-jlutaJI Aija .6.2.3.11 


5jJll ( 


iVfr* P 


(FAO 2007) Olsen JJ^j jdall JJI J jJaijill ^uSi (13) JjdJI ^djj j 
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(A> js /P j->) Olsen Aijjla Uui AA' A jjiuijAH fjj& (13) JjJsJI 


3-0 

1^. o^jjaa 

8-3 

Sjjaa 

14-8 

A L*i t ii ^ \ a\ 

20-14 


20 c> A' 

Ajla 


:References -7.2.3.11 


— FAO 2007. Methods of analysis for soils of arid and semi arid regions. Food and 
Agriculture Organization, Rome, Italy. 

— Olsen, S.R., C.V. Cole, F.S. Watanabe and L.A. Dean. 1954. Estimation of available 
phosphorus in soils by extraction with sodium bicarbonate. US Department of Agriculture 
Circular 939, Washington, DC. 

Determination of (<Aj>* 4ijL) -3.3.11 

: Available Phosphorus by Spectrophotometer (Murphy method) 


.Aj.ic.lill j aJ^UjaII L-jil' A j^all jjijaijill jjail :Scope t j 4 jUL 11 .1.3.3.11 
A JjaLjjdl ja aj?. A*- &2 a aaIxj :Principle ^1*11 1 .2.3.3.11 

A (8.5 pH) ^.jJ^ JA^- 4 ^ tOljilt Jj3 Cy* (^JaaL^aaaLAl jAAJ J AA^ 

Jajoij ^3 I Cl]|.lJ_ja Jjl^a.l (_yaliCuaall AalataJ <J12 j ^jLjlallj (_)^al^Jjaiall 

aIojoiA Ac-lakjl (_£j| j ^jjja'A CL)l.lJ_ja ClllLaA L-iS^a JSjIujj C'j.ia. la. 

^ajJja^M CL)l.lJja tlllLoiA ^JJautjjJI Cj|>> £-jaj) jl_jajjVI I 


. (^^jall L_A^ail jjlll ‘-llljj (A - LC '^- U ^ J 

. jW Apparatus aj^Vl .3.3.3.11 


:Reagents A#J!>U1 j JJLa-Jl .4.3.3.11 


j As a La As 800 Al?^ - A diljjjAjJ ^ 42 ^jLI iNaHCOs ^jj^jj-all ciiLjjfLij — 

t^jJ-Sjj-aall ClllaLa 4 A ml ^ 8.5 ,A) <JjA* 4 ^' pH J-iC- t jii 1 Ajljuj (_£jLuta jjj.3 <A ° - Ut l _9' 4 

. jA^a aLallj AjsAxII (jii. J^SI 

t_jji j Ai a aLa Ja 250 AL?^ A cA ^ 12 :(l) (J — 

t_SjJal CjjJa. j Ai a a La Ja 100 AL?^ - A l^AA 3 O' 4 0.2098 

^jJoa.r. (ja Ja 148 -la-laJJ I2& jjmaaj) ^-aLAj 5 A^* 4 '^ cA 1000 A] jJjAail 

. jjA- j A^ a a La ja 2000 A) J^si j (A A) 

13a) A) J j . A a i l ja A 200 A A^ * 4 ^ ^ 1.056 t_l3l :(l_l) J jk a — 

.(“Lc-Lai 24 oAal ^ILma Jjlnail 
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4, i'A ' a ) KH 2 PO 4 4j.Aa.VI ^ajJjoitjJI dlliuija j-a £■ 0.4393 4 _j 2 I : 1000 j»Vt Jjia-all — 

j»VI J jla- a i l ja J-a 10 <- *ia. t jJaLa a-La J-a 100 ^ 105 jja 4-=j^ (jdc.Lai oJLal 

. jjijjja j^y^-a 100 ^^-ajjLiS jjjJaaJ lU 100 J] 

^juilAll j-a J-a 5 <4 t3 ‘2 <1 (J-a 100 (_gjLut-a (jUJ^ <_s^] 4j-aLa]lj .lia lAloilAll JJl^-all — 

. jjjiuijS jil^^-a 5 i4 ‘3 i2 ‘1 • (Jjaj djLuiLlSlI j-a aLuiLJI s2a 44-aVjtil J-a£l j Jil/^-alOO 

:Procedure Jaadl .5.3.3.11 

.^jJ-j—oJI cljljjjfLu Jjl^-a (j-a J-a 50 1 — ia - ia l ^aJ J-a 250 4_ilaj^k-a 4 jjJI (J* ^ 2.5 jj — 


^aJ iAX-Lol 4- A-^aj 0 . 1 a Aiutil ~ 

. 4_Jaj^)i-a (jjlj.1 (_g3] J-a 5 CllLljoiLlill 4.\aa\aa^ jA aix1\ j-a .1^. — 

.dllc-Uill Jljj ,jia. jiailil j (_paJ-aadh ^-aUaj 5 4JlljA]| (_pa-a?a J-a 0.5 1 _Aial — 

. ^Jaiall pLall j-a J-a 15 4 - .QjJral — 

oial lIijIj j^ill) jjill JSiaa'll JjlSJ 10 jJaul j 44 ^ 1 ^. j (i_j) JjW-a j-a J-a 5 ' Aial — 

.(JaJI jJJC-Loi 

. jjajjlj 382 < 2 aj-all Jjia jla jj jjjjlSLlUa jl^a. ^Ic. JSI — 

JaLoil j .^jjlnSI (_gia-Lall 4_builaJI ^'.lajjailj jl jj.'la.il.ua JJjll LS^" ^IjjJAlH Almlm ^ijj — 

. IgJ 4-LlLall P Ja-joi j ^.Wi-ail ^Jc. 4lllllUt.il lIiJJS 

:Calculation <—5ljL .6.3.3.11 


(j^ajl'53ti.iV' W l-all Jya jj^jall 

------—— = js/j- P jjA-jill 

5jjl (jis 


:Reference j-^jjdl .7.3.3.11 

Murphy, J. and J.P. Riley. 1962. A modified single solution method for the determination of 
phosphate in natural waters. Anal. Chim. Acta. 27: 31-36. 

Determination of Available 4ijia) <^VI JJaail ^lUI jjiujiil jjjSj .4.3.11 

: Phosphorus by Autoanalyzer (Murphy method) 
.Ai^c-UI AjJI ^•tLall jjjLoijall :Scope j 4_jlil| .1.4.3.11 

u& jj^j-JI j^i-aijill j-a (jA-LaHuil AijUl s3a jLalxj : Principle ^htll I^j-JI .2.4.3.11 
J^ija^all ^aJ (8.5 pH) ^aJJ^^jL-ail (HjljjjSjJ JJ,~a-aj CllLlill JjS j-a (_J^ah—alIxllU jAl^JI j ^-jJI 

Juoij ^3 ^ajAj-aVI illllAj_j-a J^alijai-all ^J-alx-aJ (J 12 j 4 jj!lajj^ill -tijUll (_^laAui-a]| 

(_pa-a^. A. jga.a.ajIIjJ Ai-lsajl ^aJJ (_^JI J ^ajjj_j-aVI 4Jlllinl_j-a lUjlLoijS .Via.-a 4_lSj-a J£jqGj (JIJ j ^.-l-a-alra. 

. jlj-aJ JI jj I 

.^ll Jikl jl$jy :Apparatus Sj^VI .3.4.3.11 
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:Reagents j JjlLa-ail .4.4.3.11 

lL 4 800 ^ diljjjjSjj £-42 <—ill : ^-aUaj 0.5 NaHC03 ^j-p j ^L ^a' I diLijjjfLij — 

dll?. La 8.5 (_gll <_]_jia-a]| pH (J.iC. 4 1 ‘Laj.u (_gjLl*-a (\) 9^ ji-A-a a-La 

. ^}iaLa ?. La AaLLxll ^gia. J-aSI . ^g-allaj 5 jSjJ.}|J*^t 
^aJ ^jlaLall e-Lall ya J-a 800 ^^ll^a. all .luai8j|j.llA £- 4 i—.ill t ^aj-j-ja^all AjjoiSjjAjA — 

• Jaia.1 j FFD6 l)- 4 2 <—ijJal t^laLall f.Lallj j!i] (J-aSI 
.i-iia- LiKI j jpJ FFD6 l!- 4 2 <--aAa. :FFD6 Jjla-a — 

700 <_s^j AlisLiaL J)S i )-a]| CIijjjSII ^ji-a-a-. Jas 40 <- »<•*>. I^ajaij^LM Clll-lnlj^ <J_jla-a — 

• FFD6 l!- 4 2 <—Ljal ^aJ jll (_LaSI tAjll j ^jyya^\ dll-lnl^a £^ 4.8' Ldl t ^)laLa pLa J-a 

(_L« 80 ij^aJjjV I ^ajJjajLj_jJI CllljiajJa £-0.3 t^-lll * ^gjj.a.lYlV I ^_jJjoiIj_jaII dll^lajla (J — 

. a-lad ^ 4 Aic dull JjWall . Jala.1 j <_La 100 ^1 lI- 4 ^! J ^a4a a-La 

(_L« 20 '_Ldl j ^)laLa a-La <_La 800 tilujj^juiV) ^jd-a,:-. ^J^a £-18 4-lH I plijjjSimV I ^_pa-ara — 

<J_jia-a]| . Jalral j ^)laLa]| (. LalL jll ^gll ^aa-aJI <_La£l i lajLoi jda^„all dljlajlall Jj'-\a (j-a 

. ■* 4 “Lap ^glc. S^- 4 ^ dill! 

4iia-a) KH2PO4 “LpLaVI ^ajJjaiLijJI dlL-ojA ya £^0.4393 pjll l £.a 1000 j»VI JI jla^al l — 

j»VI Jjia-all (_j-a Jas 10 l— kii. t j la'q -a «iLa J-a 100 <gA 105 '^Ip 4, ■LaajJl ^jLc. (jjj£.Lai aJLal 

.jj4oij3 j^Y^-a 100 (^s^LaS Jjdxal3 J-100 J] 

100 L>® <-i' a 5 ‘4 t3 2 4 l!- 4 100 Lgjl^*- 4 L345- 1 LS^l ^-^Lallj la. I^JjoiLiall (JJLa-all — 

• jjjSjoijS ^y\j a 5 ‘4 ‘3 ‘2 ‘1. (> _5^ C - dlLuiLaill £y a <LoiLaill sIa t4-aLLxll <_LaSI j ^y \/a 

:Procedure J^aJI AijjL .5.4.3.11 


• 250 A^lajja^a ^gll (j-a ^ 2.5 (jj _ 

.^ajJ^jj-sall (JjUa ^a <_La 50 <—Ljal — 

.^alj ^aJ 4 X-Loi i _Sj^aj aAaa <1«JI — 

. aLx.jLTi “Liajla L-Loiaj (JjlaJllI jl^a. La^aioua dlljj«JI/CllLajoiLalU <LoiLoj IjSI — 

:Calculation ljLuiaJI AijjL .6.4.3.11 


l_ys^ ~53*»|V 1 (Jjl^-0 ~aX jl g ■> \1 (j-a 
3_yi!l (jjj 


y/fr. P 


:Reference .7.4.3.11 

Murphy, J. and J.P. Riley. 1962. A modified single solution method for the determination of 
phosphate in natural waters. Anal. Chim. Acta. 27: 31-36. 
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:Determination of Potassium Ajpl <_ji jjjSj .12 

: Determination of Total Potassium <jd£ll jjjSj . 1.12 

^ jj^Sj :Scope ci-J^dl j AjULII . 1 . 1.12 

^ic. Ig.lie.I ^Jax,a :Principle ^l*dl 1 . 2 . 1.12 

^ L_uld j (JjliLa ^ajJjoiljjJ (JSjJu ^Ic. CllLill £-tla l^La JaJjgiJ J (jljjdll ddjlii JJC- (j-ilx-a <_J£jJu 

(_yala. J£A zaj^oa (Acid Digestion Bomb) 4iydaj A>dl ^A 2 - *>■>& ^jdc. odA aA*j .$.Ldl 

.(AAS) (_gjdll (_yalx^xLaVI jlg.>.) ^ajJjoiljjJI ^aA 4-Iudl ^jJaA -lay .Adajpi.a-^a-aH Cllljlidl 

:Reagents A-aj^sUl JljAl j JAla-all . 3 . 1.12 


• HF 48% lilajjlajjAjlgdl — 

4 dlAd ££12 £a HNO 3 j£>AI AijjVI ^.Ij :(Aqua Regia) ^^Ll l e-Ldl — 

. HC1 j£>AI «-Udl jjl£ o^a=>. Cja 
. (aj-ijJ JAy) H 3 BO 3 ^ ua -a -a . — 

. jiy^-a 2 4 1.5 ‘1 ‘0.5 <jjoiLia £LAuj 4_La 4 jiy^-a 1000 I J jWA I — 

:Procedure J**dl 4ijjJa .4.1.12 

a-ljfjl ^ a 0.105 ~ (jAa 150) cd^Aa (^jdc. ojlj^a J Ai j-Ja -a j £ala. £jjj qa £a 50 ^Aa — 

j 4 ^_pa.aTa ^a <__A 3 J ^53.ail f. Lull ^ja <_A 0.5 '_Ljal 4^n^~ig II Qjliull 

. ^ 110 £=ajA ^ASJS 40 (jj^il <_5^ ^AajJ ^aJ ^jJa£...H e-lc-j <XjJa j ^alAi.Ll I Jjlc.1 

6 - 4 ) jlaiall e-Ldlj L-J_ja£M CllLajla-a Li*S bldj (_Jij| ^aJ L_l j±^ I ^>A.I j ^.Aag.ll 41 lc.j _ 

10 (_s-a^ll (Jiill £a.liAuudl ^)da£<dl e-Ldl 4_las£ Ajp V (jl ^dc.) (jjiill JjJI qa jjAij 

. l-lli. liLj^jdl ^jia-a.-a 4 —LlAaflJ liL^ldl £-a ^joLnll ^11 lilrj^dl (_yiA.-\ ^ 2 . 84 —Aial _ 

. IajjSj (_d<s 40 t _ s 4i. ^^11 J^iSI ^aJ L..L.JJ^)ll Jal£ (jLljdl lily^ldl ^-a ^jdaLa ?.La J^slO - 5 1 —Aial _ 

.Aa!ilxll ^aaa^JI (J^iSI j J^s 100 (jyA) <jd_?dl (Ja (_£jll*-a ^jdl J jk ^ l l (Jiil _ 
,_g^ySll ^i^alixll (_^l jl ^ajjjoiljjdl jjAj ^ ‘LaljiaAoiV ajJJ^ LS^ Jjda-all qA _ 

■ l_gjj.a- ra . i l jl 


:u-yui 


J J^y^-a 2 |ajJjoilj_^lll ^La JjA-a ^lAidjailj (_gjdll ^j^aU-salKsV I aj^l Jt -a j da-uia ^aJJ 

.dajjJall j ^..lau^aLili jl^dl J^A “^AjAI A.a jail (jjldj 


. dllVutil/Clll-LaiLlfliy AAldall ^d_jjJall ^_^al.j^a '\a 'j I IjSl 
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:Calculation t-jlutail 4ijjla .5.1.12 


(cjJLa.j 2)1) ‘Luau X - 


i^X f A&Lkill — 


:Reference £-*>*11 .6.1.12 

Tan, K.H. 1996. Soil Sampling, Preparation, and Analysis. Marcel Dekker Inc., New York, 
N.Y. USA. 


:Determination of available Potassium jjjSj .2.12 

.(i_uli j Ajjlll ciiLull jj-iSj :Scope j AjULSI .1.2.12 

kjjjll Cliljjjc. ^j-a Sjiau (Jjlall ^jj : Principle ^Ixll .2.2.12 

djjji 0J£J ^Jl >■. ig111 dia. L-lg-'.ll jl^a. ^c. 4jf)yS .^jjj_jxVI 0-SjLaiJ (Jjloa-aJ 

. C_LuiLLo Of-1^)3 UlJ_jj^a k*2ul 

jl^a. j (18 J14) jl^a. :Apparatus diljJVl j Sj^VI .3.2.12 





ji^a, (18) JiuJl 


:Reagents A-O^sUl 4>»ll j .4.2.12 

(_J -0 j4 ^jAJjaVI slltjjjoil £-77 : (NH 4 CH 3 COOH) j^g-aUaj 1 slllljjail (J jla^ a — 

. ^)-aVI ^ajl lil CljIfLa ji <_JiJI ^ua-a.Qi ^I.l-a."ujjlj 7 pH -la.u^al j jlaiall fLall 

jjjJC-Laj O-lal ^ 105 Aoaj .1 CS^ - Aaia«a]| ^a._^jll -IrjjlS jj-a ^1.9069 L_lil ^ Jj.l.Pi-a — 

. jj-a j!jl^^-a 1000 (Jjloi.a.11 12 a J ‘ ^jJaLall fLallj <_]-aSI ‘ j!il (_gjLia-a ^9 

jaj 200 H50 .100 ‘80 ‘60 ‘40 ‘20 :<&l kJUl cjli^Ull - 

Jjli-all l!^ 20 ‘15 ‘10 ‘8 ‘6 ‘4 ‘2 ^Ijlll I x ^ = ^ x ^ o-ie-lall 
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fjj] CjlluJ (J<LajlxJI ^xaaJI (_J-aSI . (J-a 100 4jtjoj <jjLx-a ^ajM 

■ S-Lallj l_AjI 21I ^ajJjoilj_jJI ^ajijl e-Lallj j jj-iia 

:Procedure J^xll 4ijjJa .5.2.12 

.J-o 250 4 jlj-u 4-ialaj 4-llaj^)a-a ^ 2 <_ s ^ c - j-a 'la Aila. 4 jjj ^10 (jj — 

. ^ajjjjjVI cHjtjjjoil (JjW,a Qjd (_J^ 50 1 _SjJal — 

^aJ 4 £-Loi t-Aj^aj oAa! — 

J£ ^gi <_S £ -^ V J ^aj_jiil -^ c " aj3a3k.ll £>2 a al^al ^aJJ :i--i.g..M) jlgaJ ^Lull JaaJI .lljSC.1 — 

j ^ jlgaJI (Jjauuij Aij^la t nn-s j) 0 t _ s 2c- (^ajJJj-ajM Clltlljail) AAl2ill *«■]>& -^ajjJaJ t^La 

CjLuLUI aXoiLoj ^aJ a 100 (j^y^-a 200) ( _ s -alaC.'il ( _gjaiLia]| o?.|j3 JajjJaJ 

i_LuilaJl jl (j^jlajiia (jjjjll LS^" 4„luil»,u jj t IglijLilLa (Jajqii j 

^■laJjalJ j ^gjaj-all <U-il*-a t-_LaiaJ C^O-97 (jC- -lalfjj^M J-aUt-a <_Jij V (jl I—13J) ^Lilll ^iaiall 

.Clllf.|jiil AAjliall (Jj-la 

.jjil^^-a 200 (_gj-uLiiii 100^ J ^Al2ill ( _gic- ^JajjJa -Ix-J L_lg.lH Jjl^a. ^gic. Ijjl — 

.Cilia-Infill Aljliall JySljjll ^^ajjoil ILLai Ax-a 2) (JjCaJI j^a — 

:Calculation i-jtutaJI AiijL .6.2.12 

t _yai^\ VuuV l (Jjl^-a py\X ^ Wi.al' ^ya 


5jpll (jjj 


: jS/fr. 


:Determination of water-soluble Potassium in soil Ajpl ?Iaj jjjSj .3.12 

:Procedure J**J1 4ijjJa .1.3.12 

.<_J-a 250 ^Jta-u 4_ialaj <ilaj^)a-a ^3 ya 2 ( _ s Ac- aJj 5 'la j LjjIjA A. Afia-a 4 jjj ^10 (jj _ 

.o-lalj 4 £-Loi oAaI ^aJ ^)iaLa a-La (J-a 100 »- SaJal — 

. L.lglllj ^gjjJall (Jjlajll jl^a. ,^3 IjSl j ~ 

:Calculation i-jlutaJl .2.3-12 


i_y^L^ •5jti.iV 1 (Jjl^t xi ~\X ^ (j^a 

5jpll (jjj 


- js/ja 


:Determination of exchangeable Potassium JjLlail jjjSj .4.12 

^aj^joilj^ll jjjj j JjU] J (jjJall (j^Ui-a ^jixai (> _ S ^C. ^_ja_j-all jA j 

. f. Lai) ^3 Jy&jZ J (_)-a!iLijjaijU Jjlill 
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(FAO 2007) jS/ij-* {NH40AC- extractable ) £^4' Aj>4' && (14)Jj^' 


85-0 

Ija. Sjji3 

150-85 


250 - 150 


450 - 250 


450 tin 1 



:References .5.12 

— FAO 2007. Methods of analysis for soils of arid and semi arid regions. Food and 
Agriculture Organization, Rome, Italy. 

— Jackson, M.L. 1958. Soil Chemical Analysis. Prentice-Hall, Englewood Cliffs, NJ. 

— Helmke, P.A. and D.L. Sparks. 1996. Lithium, sodium, potassium, rubidium, and cesium, 
p. 551-574. In: Methods of Soil Analysis: Part 3, (eds. Sparks, D.L. et ah), SSSA and 
ASA, Madison, WI. 

~ Suarez, D.L. 1996. Beryllium, magnesium, calcium, strontium, and barium. In: Methods 
of Soil Analysis, Part 3, Chemical Methods (Eds. D.L. Sparks et al.), SSSA Book Series 
No. 5, SSSA and ASA, Madison, WI, pp. 575-602. 


:Determination of Sodium Ajpl ^ jjjSj .13 

Determination of Ammonium CjIIluiL Jjlill .1.13 

:Acetate-extractable Sodium by Flame Photometry 
.ajjIjSII ciiliijdl ^ : Scope i j AjULSI .1.1.13 

AjjLII cl4iia.ljLi :Principle ^1*11 DjaM .2.1.13 

AjlCuI jj-oll CllljC ‘-.-Ig-lH dua. C-lfllll jlg-a. 


.CJaAia U\j£ fJJ tAdjda 

^rj jl^a. j JjLcdl jl^a. :Apparatus CjIjjSM j S)$a.SM .3.1.13 

:Reagents 4-spUI jIjaII j Jalla-all .4.1.13 

^laLdl e-Lall ^ja jlil ^3 dltiluil qa ^77 t-j2l 1 CllLiljail (JjA-a _ 

. _ja^\ 121 I Cllle-La jl ^_p-ax,~)> ^ICalLoilj 7 pH -laAjJalj 

AajC ( _ s 3c. 4aia-dl ^5.85 ^y\j ^3lS,a)La 100 ( _goailji]| ^aVl (Jjia-dl _ 

.^jlaLall s-Lall qa jll ^3 Ac. Lai 2 o±a\ -d05 

t2 tl ^ X C = S. ^ C oCc.lill (j.A.ilalu Aasj^iUI 4 _Ajailia 3 l (JJlaadl jjCaa. _ 

10 t9 .8 ‘7 <6 .5 ‘4 <3 .2 d Jtnll JL <ilL j ylSxL 10 <9 .8 .7 ‘6 .5 .4 .3 
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A-a!>lxJI dl'jJjoilj Ajja„i.a*all ^ ja.a..il (_]-aSI .(_J-a 100 A*j-u Ajjlax-a (jijj-i (_J^ 

. 5 .Lull ^3 uSlill ^ajj3jj-lia ^aj|^ jiaLall a-Lailj j ^aj-pjj^all jj-lia 

:Procedure J-aadl 4ijjJa .5.1.13 


.J-* 250 Ajtxa Ajalaj A_ila_ 2 ja-a ^3 ^a 2 (jALa ( _ S ^C- AljA'i-a A3 la. Ajjp ^10 (jj — 

. ^»jjj^aVI i—)'"n. >il (J_jia-a Qja (_Jx 50 *- Aj^jI — 

^aJ Ac.Lai e. Aj^aj a AaI — 

^jAj-adl ( _ s Jc. A.Ja.u^a 3*J (—1^-ISl jl^a <_ s ^ c - j^sl j 1i—lftlll jl^aJ ^jLnll 2aaJI 3|3 c.Jj ^a3 — 

. J^l ^I fLaL a 10 ^^jjoiIasU 100 j ^a122] 

. Cilia- I^aii ALlLall Jy£ljj]| ^>ajjail IsLlui Caudl <Jj.laJI (j-a — 

:Calculation i-jLjtaJl 53 jjL .6.1-13 


100 x 


■v*>..'Vl xi W‘l<a\l (j<a 

lOOOx ajjoII (jjj 


^ £100/^11^ 


, yea^l ~a5ti.lV' /J ai=a-Q ,-v~a -aX , . W ;'>a >l£ >i]! 

23x100x- ~ = ^moo n Na 

lOOOx lOOOx^lluij c /c ' 

ylLoSI (jjjll jA 123 

Determination of water-soluble Sodium in soil by Aipll *1 *j jjJ3j .2.13 


: flame photometry 
:Procedure J**J1 4ijjJa .1.2.13 

.,_J^s 250 Ajljoi A_ialaj A-ilaj^a-a ^3 jui 2 (jAua <_ s ^ c - aJj^'u j IajIjA A3fia-a Ajjj ^10(jj — 

.a-lalj Ac-Loi a-lad ^aJ ^)iaLa aLa <_la 100 <—LCal — 

. L.. .tg.lllj (JJallll jl^a ^^Jc. ^aj-pj^all jj£>i ,^3 Jyj| j ^Cuj — 

:Calculation i-jlutaJl 5ijjL .2.2.13 


100 x 




23xl00x 


lOOOx ajjjII (jjj 

t_pa^l A~i>> iVI xi ^>X ^ W'<a\l (_^a 

lOOOx IOOOxa^I du 


jlOO/piU^ ,ajjj>^ 

= ioo/£ Na 


:Determination of exchangeable Sodium Jjblail jjJ3j .3.13 


• a-Lall ^3 ^ajj 3 ^j-aa]| jjSjJ j ^_^a!ilalLai!iU Jjlsll ^ajj 3 ^a-rall _ 5 ^ _5 

:Reference .4.13 

Jackson, M.L. 1956. Soil Chemical Analysis—Advanced Course. Publ. by author, Dept, of 
Soils, Univ. of Wisconsin, Madison. 


Ill 



: Determination of Calcium and Magnesium Lai! j jjjSj .14 

Determination of ^ill <j-alual#V1 JL$aj j jjjSj .1.14 

extractable Calcium and Magnesium by the Atomic Absorbation Spectrophotometer 
.AjjIjjII diU.m.11 (jAyLaUuLyll (jULlill j jji£i a It j AjUUI .1.1.14 

c. (Jjlji-a.j -Ujl]| CjUjjC. (j-a LafrisJjU ^jj)li-a]| j ^udlSlI (j^)LaJjuit ^sJJ :^Uil I.^ioll .2.1.14 

ClllLalt ^jj^ii-all jl ^(_'ja Ixxa (8.2 pH) Ajjlill <_]jLa Jajoij ^3 ^ jjl^j^all oCjLUj 

•lalixj (^211 j (_gjill ^j^aU-talaV I ^LlaUj.aU ^jj j .(Cli.bajljl cC1luji 11£) ^gjlill jl ajUll ^3 

aJUUI t _ s -5J Ground State AlaLkll <1U>JI yA JilUs -UsUall y* aj^s£ diljill g-n^l ^ic. 

Cjc. Ig.alc. ^JaaLaill -UtUillU jjCall Ailiall qa jj.-aut.ll Clllji -j^aU aJ Clua. Excited State ojlUall 

jjj 4_iJq,-^. Ailllx. (jaJ ajU-all jj-alatll Clljji ICC. alLjj ‘G-alla-all -UUall 4_La£ llljj j jjat-a ^^Zlja (Jjla 

. jjSjjll j -G.a"l.a,a.ll f.jjCall <xa£ 


^L-ala^l jl^) (5j21l ^L-ala'iU ^ida JjkU jl^a. :Apparatus (IjIjJVI j Sj£a.V! -3.1.14 

.(19 JSUi) Atomic Absorbation Spectrophotometer (^jUI 



(j^lualaSI (19) (JSdiil 

:Reagents A-aj2sUI jIjaSI j Jalla-all .4.1.14 

(jjjC ^3 ^ajjljj..all djUjjail yA £-82 jj 1 jj^a .11 CllUud (_ya^LaUuil Jj.ln>.,a — 

(_U£I ^aJ ^ajjljj^alt Cllla-La jl jla-ajk ^al..1 jC-UaU 8.2 pH JaJjCal j (J-a 1000 Ajljui (_gjlut-a 


. jUaUI oLalU -N >■ 1' 

^gic. jj!ic.Uji a.La] <ii^-a) ^ajJjoillSlI CjjjIS j-a ^2.775 C_jUl ‘. J^Aj £-a 1000 ^ JjJ.Ji.llS ^ I (_)jli_a 

. jiaLs pla 1000 ^ (^ 105 ajjp. 
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t2 d.5 ‘1 ‘0.5 (J^ 100 A-jjLiaja JjjIjA <j-aLallj .ik i ^.jjjuillSllI 4_ijailja]| JJW.aH aJjoiLoi 

‘5 •(_s^ C- (_£_^d dLoiljiill (j-a aXuiLJI b3a c4-a2lail (_J-aSI j jJ/£-a 1000 ( _gbLaLia3l (j-a <_J-a 2.5 

jJ/^a 25 ‘20 ‘15 .10 

^glc. ^jjjC-Loi oJLal A^W-a) ^Jjjpjt-all dlli^lS (j-a 2.475 <—)3I '. ^y\j 1000 ^jjJii-a j»VI JjWx — 

(J^S 100 j»Vl J jW .a H 2>a J^ 1 1 < —ask ‘jlWa «iLa J^s 1000 ^ 105 ajJ^. A^p 

.^jjjpi-a jJ/^-a 10 ^^-ajoLiS j.bJo.kll 

J^i 5 ‘4 ‘3 ‘2 ‘1 (_l-a 100 AjjJa-a J$jl_p LS^j Aj-saLalll .ik : ^ j-J'ia.all A-ljaiLlJI JJW-all AlmLui — 

‘0.2 ‘0.1 •<_s^ c ’ (_£j^j dluLJI j.a A-1 j.Jj.JI aiA ‘A-a2lail JaSI j jJ^£-a 100 t _g-J-Jjl_ia3l jj-a 

.^.jjJjaa jl1/ji-a 0.5 ‘0.4 ‘0.3 

:Procedure JajJI 4ijjla .5.1.14 


. (Ja 250 Aajoi A-li.Wj A-Jajjk-a ^3 ^a 2 Jkk ^ic. Aljkka j AiW-a A_JJ ^10 (jj — 

.^dj A£.Loi i _ dk) adl j A..VA3t.\.l ^.j-pjj^all dlJual (Jja J^i 50 ' _dal — 

lJ.Alk.llI jl^a. ( _ s ^- ^ jjjii-JI jAji J f jpJWil jj£jj ^djll j dWuLJH ^ Jal — 

.oa-Jail (J^jbj j (_gjJI ^j-adkiJil jl^^. ^ ^ qj 1—>11 

: Calculation LjlutaJI AijjL .6.1.14 


. iiiajll Aad x 


.klaHI dd xlOQx 


WJ' o3j 

jWkdlJI b>. ^ 


Jl^aJI (> JA^' “ js/j- Ca 


1000x1000x^1 ajj 


jdjJI - - t 100 ^ Ca 


„ jWkdJI ' ^ ^ 

Jjiajll A, uan x - x Jt^kl jjS^t = kili^. Mg 

Jjj 


jL^kl (> JA>J' _ t ioo/g_ Mg 


. kkull Aak xlOOx AA n ^i nnn •• - X ^ “ i 100/^ Mg 

IOOOxIOOOxajjJI <jj? 

Cel J Jaia ^LaLoll c-Lallj ^j-a^L^lLoj'V1 (jl I.JC- AajLoill -Mlg J C3._)4«^4 Aic.: 

Mg J C 3 . j jaiU Mg j C 3 . (j4J Ajjiill ^ Mg j 

Determination of Cjllujjjaj SjjIxAI Aijjlaj j»jjJjL»ll j j»jj*jJl£ll jjjSj .2.14 

: Calcium and Magnesium by Versenate (EDTA) method 
.kijljlil dllli«.'l ^ ^jypi-all j ^jjjoillSlI jJJisil Aia^lall s3a <— aJl^i iScOpe (—SA^JI J Allill .1.2.14 
AjjJI dbjjk qa La^li.Jlj ^jjJikall j ^jajoiIISJI ^j^aJLkloil ^jj :Principle ^1*11 Id-all .2.2*14 
jl ^jAjoiIISII j_j^i ?J^. (jljJ^l laka (8.2= pH) JjLa Jajji j ^3 ^a^J^j-iall o^jld ^AC. JJ~i-aj 

-Ikili dust dldbUjAall JjLi-aj a^jla-all ^li j t (‘Iliajl t duj.Jl£) (s^ dllLall ^jjjlkall 
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.Aijiiil 'i-li-lLi (J-iilra-all Ca” + , Mg“ + J-L 4 4 j 3 lja 3 I diljjj'il £-a Aiilc. aj-iij 4-ula-ail o-iLail oLa 

j ?j±J\<A\ 12 pH «iic.j 10 pH ale. ^jjjlx-ail £-« JluaJI aax-ail diljj alajj j 

. t—buiLLall <LuusLLail t_a 2 il£ ojjlx-all 4jlgj 4j-a9.) aa^j 

:Reagents 4-ajilSI al>ail j Jolla-all .3.2.14 

. ^g-allai 1 ^ajjajj-fall dllllluil [_y ai/La-L-iV I JjW.a — 

o-IaI (. ^iiil f J-jaallS ajj_jiS ^0.555 o_ial I^-aUaj 0.01 ( _g-^LliJI ^ajJjajlSil .Ijj^iS JjW,a — 

. ^laiail (■ LaiL A—o2AjeJl ^a-aJt Jji£j . Jp3 4jtj_u (jjjLwua (jJja ^ (^>105 Aaaja LS^" dfc£ c '^- ul 

jol ^ Ajiiil Eja^all qa 80 O-jal I^-allaj 2 ( ijJjoJlS ^JaLa^ ^ajjajj-all .'l.b.jj8 jj-LiA J^jia-a — 

. jjaLail a-Lail qa 

lilla j ^-allaj 0.1 jj—all ClllpLa J_jia-a Jjs 25 Jola ^0.2 i—jjl ‘ ^j.nmll£ll Jjla — 

. ^jlaLail e LalL <LaHjtil ^1 ^a-aJI (JaSI ^aJ c <_i-° 100 A*-_u (_gjLix-a (jjjja 
(JA Jjs 570 ^ ^ajojjaLM ajjjiS O ' 4 £67.5 t_jal : (NH 4 CI-NH 4 OH) ^ajjjjiaii ^alaia J jW x _ 
Ja£l j J}j±l Ac. a . jli Ax-_u (_gjLlx-a j^JI Jill ^aJ ^aIaLoi Llj_^al^ ^j±}ja^\ Cllle-La 

. Aajlc. Aa.laaj Jags.] t^jlaLail p. Lailj AaLlxil ara-rsll 

tAaC-liil ^ajJ^j-jail Aaj^jiS qa £-200 T lilLLj ^ajijSjiJjl £-J 1 _L—al IT lilLLj ^»_jj£_jjj 1 Jjla — 

.a^jJail j AjjlaJI ^j£. l.lix.J jails.; .1.1^. (jjl^JL jaAi-s.il ^jaJal 

j ^jjjjjk^ail diljjj-ijja (j>a £-2 t_jjl :CioH14N2Na20g. 2 H 2 O i^ 4 ^^ 0.01 EDTA Jjia-a — 
.4-aLl*j| ^)laLail a-Lailj ^J^s.11 <_LaSI j j!ii Ajljoj (_gjlj*-a ^ ^ajJ_)ji-a ^JjjiS ^-0.05 
Ailaj^ja-a ^1 ^g-allaj 0.01 ^jJjojl^il ^Jjji£ J_jia-a <_La 5 t—la-oil I^lillS I^jjjIjC. jJ13 — 

^aJ i ^ ijjjgjl^il ^jala <_La 3 J t jja4x a-La (_j^ 40 1 Ljal t(_La 250 Ajtjai 44a.l=kj 

JjaJla Clllllj-ijAiilj Jjlc- t^jjLaijS jjJaral (jjlil j^,ja ; ri ^j-LUallSil Jjijl {ja (jtilaaj t—L-ial 

.ojjLt^aii ^i ^211 ^ajaJI Ja—i .^jliil 

,^-X^=^X^- Q^jliil dlllij-ijAail AjjIjC. L_Laia.l — 

:Procedure J-**il ^Jj^a .4.2.14 

• lU 250 <x-^t Aalajja-a ^ 4 jjj ^-10 (jj _ 

^aJ 4£-Loi i _L_*aj oAaii j 4. AAX.il ^ajJ^jj-ail cHjLjjjgil ^ja <_La 50 1 _ ia-al — 

I^liilS £^\J) jjIc- — 

<jjlii 4_ila(^1 5 J ^jl <lla<llxJl ^allj QA <_La 5 4j-aLaiL L-ia—il m 

250 Axaa jjilliaj^ja-ail Ia3£) 
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. jJ-A-a ?.La 204-pliiil 4-lla j ^jiaLa a-La <_]-a 40 ^-llaj^)~s..ah l L-ial 

^_laj (jdoildll JAi (jtllaflj ^aJ 4_ilaj^j^ai] ^ j ; Ua.USJI -vlVix (_j-a <_J-a 4 <_dial 

(_j-a 4dj j 4-lIa^jJ^jA-all ^.J-V'-a (_j-a J-a 5 1 _dial j t(_gj^duj3 ^)jJab.I (j|_jlll 


(jjill T liCsL ^JjSjJjj a 

j jAjll ^1 ^jVI Udajjdall yjl (J j,j>..L) dlljjjaijjill Jji^-aj jjlc. — 

.(_gjLajaJI tjjjj'il ^1 Ajjlilll AjJaj^dall 

^ddl ^Jtdl (j^ ^ h~a^La £-a ^j-.n.Jajjrs-all llll£ o^jlxd Cda^l ^4ll CjIaumjjsII ( ->->.-a — 

^j-a Laid (_]al (jj£La (jl t—La-j (^jjjoiidil a^jljt-a] daj!iUI dllluj^iall ^J^l dlajjdah 


. (^»jLpdall j ^ jjjaJISl] o^jlx-aJ 4-aj2UI dlliLuijdl ^ j dljLill 4_iiaj^a-ail tillgddl •xaw.jAl 


:Calculation LjlutaJl Aiijla .5.2.14 


100 x 


A u>'V 1 JjW ^ ~\X Clil i u>i^all Ajjlac. X ^aj)j > *iU£H dil ntti^all ^ •*> 


20x100 x 


(jx 1. l*t >>ill ^^*\X Ajjftll Li ) 9 
^u^'LLddV 1 Jjl^ -a p^X dll n>^All AjjLiC-XjajjtullSIl dlii^jiil 


- t lOO/^li^ (ijadls 


1000 X ^dl^)ll i__i^_kail! ajjjII ujj 

L_ys»y< VimVl i_]jl^> a ^^^.XAjjLjxIIX ^ dln>t^)ill j dlntti^all ^ 

10()x -= 

^-ujl^)ll (j-a C- l~-> >>ill ^-^~sX Ajjjll Li ) 9 

(_y2u^ A U>lV I cJj)\~^ XI ^X AjjluxJlX ( aj)U>lllSl] dllLuJjill — ajJ^ix<a]l J aj) dl_LLoJjill 1 

12 x 100 x -•———^ •- ; - : -—- : - ; -— 

100 Ox ^-uij^l (_^a ^ v 4 jjo 11 t j j 9 


4> £i(io/e f^jdis 


i 100/^ii4“ 

= ijji t ioo/e ?*■>*-* 


ydall ; 12 tjajadldl yldall -20 

(FAO 2007) ^i>41 ij& 5jj*dl j^alkJI (jiasu (15) Jj-dl 


14^ 



(J*adla 


(js/^)Nutrient 

40 < 

40-30 

30- 15 

15-5 

5-0 

NOs-N 

500 < 

500 - 300 

300- 180 

180-85 

85-0 

JjLuaII 

3500 < 

3500 - 2500 

2500 - 1200 

1200 - 500 

500-0 

JjLuaII 

45 < 

45-35 

35-20 

20-10 

10-0 

Cujdi 

300 < 




300-0 



:References .3.14 
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— Richards, F.A. 1954. Diagnosis and improvement of saline and alkali soils. Handbook No. 
60. USDA. Washington, D. C. 

— Hesse P.R. 1971. A text book of soil chemical analysis. John Murray ltd., London, UK. p. 520. 
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Determination of Fluoride by Colorimetric 'Lujlll 4Jajjlallj jjjSj j <j^a!sLaJLui! .15 

: method 

<JiLa qa Jjjjiall ^ a^LkHmV A^llLall ^)jj5 k^C- <-^La I Scope <-JAjlxJi .1.15 

f 

(jl La5 ‘(Begin and Fortin , 2003) ^11 ... kjjial' (_>aLLkU krjjlS j 

-lajjifill jjJlSil oJIC. lilliA 

£-a L_Lailjjj J.SLL .1 j^aLM jjjl Jljj ^gic. Aiyiail : Principle .2.15 

iiH3 ^ic. a Ik j (Rakshit, 2004) ^ . ^ .aLaJ) (JkjSjjjl) kajjl5 JSjaajj 2xuij1I ^ Jjjjiail oJjU!i 
kfcLui]l j^L i2.ua. l^jj^SLc. L-Lailli jA <jj^aL^alaV I j dlLaiLill 4lmlm ^ jjiAll Jy£>j t—ljaililll (jli 

.125a j Jj^l ^Ull ^ I (j^L^LaVI 

:Reagents 4-sj!>UI jIjaII j JalLa-all .3-15 

. jLl J^5I j ‘jlaiall aLall ^3 _^aa.LM (j-« ^ 0.75^-121 : ^aa-LM Jjia-a — 

<^a ZrOCl ,8H 2 0 JjjjSjjjll krjjK (j^s ^ 0.334 t_i2l : ^ . ^ .alaJ) Jkj5jj)ll kijjK Jjia^a — 

t_ pa -a a . (_La 33.3 >—Lkai ‘ jiaLa a-La (_La 600 ^IjlaJLoiLj jji 4 jlj_u (_£jLl*-a 

. ^aaJI Ja5l ^aJ .^yJ (J_jia-all liljjl i a La J_jl5 ^j^aaa. ^ja <_La 10.1 J J^)- 4 <—IJ^yS 
j lU 100 ^ NaF -lajjis ^ 0.221 t_i2l ijjljyA 1000 Jjia^all — 

. ^}2aLall aLalL ^.a.a.11 (_La5l 

i4 <3 t2 ‘1 jj5jk diLoiLs (_g^ c - J '. j£\j 5 ‘4 ‘3 ‘2 11 • qa ajjoiLis (JJla-a — 

100 4^joj (_gjL*^s Jjia^all ^ja Ja 0.5 ‘0.4 ‘0.3 ‘0.2 ‘0.1 2k ‘.lijjia jLl/jkas 5 

. <LaLl*JI ( _ s 2a. ^)2aLa]| aLalL ^a^aJI <_La5l j ‘<_La 

:Procedure J-«21 4ijjia .4.15 

. jiaLa aLa (_La 100 <—Lkai j <_La 250 4jLxa ^^Jajja-a ^ LLIjA 4ila. 4 _jjj 10 2k _ 

•(f 20 Jlj- <^2c- ^,>1^) 4c.Loi t- L^aj oAa! ~ 

^ta.1 Jjia-a <_La 0-5 <—akal ^aJ ‘J^s 50 4 jlju: ^gJajjk-a J) (_> alkjjaba] l qa <_La 10 2k — 

. -lia. (J5alj J j^j-kaLaJI (Jjjj5jj2ll Jijia-a <_La 0.5 J 

.<C-Luj d3a\ CllLoiLill j liljjl j Aijjiall <Lalc. j ^jaiLa J5 Qa (_La 10 2k — 

.^Lnll ^giakall j jlajjL 520 LS^" ^LoiLiil Auj^aL-kla^ I j^sl — 

. JAA JJ j3 Ijj25jjal ^al^kjjalL dlllut il 4aj-&Ia*3l±a')! I l^al — 

.^Lull ^gka-udl i—LailaJl ^al^klluiLl jl ^jkajiia LS^" '2jLjJ^Ljs]l <LaiLoi — 



lakloiL Aaa3%L1a\ ‘^ajJjoill51l JLjjjKj 4j^aLLk!Lail ‘^jiaLall aLalL ^j^aLLkLoil 
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j LoilaJI (j-a ^.' l LJk..baH <UaI*- 4 ^AaTiml jl) ^.Ihk'baH ( _ s -ic- Cllliixll ClllaljS -laL^I — 

.1^-1 Aljliail jjiill 

:Calculation c-jtu»aJl 4ijjia .5.15 

A*C.iV| (J a ^ Wi<a\l ^ya 


5j^ 1I Qjj 


- ivt. JJ^' 


:References £^>*11 -6-15 

- Begin, L. and J. Fortin. 2003. Evaluation of an acid ammonium oxalate extraction to 
determine fluoride in soils. Journal of Environment Quality, 32: 662-673. 

- Rakshit, P.K. 2004. Studies on estimation of fluoride and defluoridation of drinking water. 
MEng Thesis, India Institute of Science, Bangalore, pp. 8 - 36. 

: Determination of Chloride jjJSj .16 

Determination of Chloride by Titration (j># 4-LjjIa) SjjIxaII jjjSj .1.16 

:method (Mohr's method) 
cjL^aLkluu> ^ jjKil :Scope j 4_iULI1 .1.1.16 

Jjka kiaLojj LS lc. kiyiail s3a : Principle i-ij-ah .2.1.16 

CllLsjijS o^jlx-ail aAA C-U.a. AjAoall i—udj <^ c ’ (JJ AjJaall dlljlj 

. (_£Ax<s^)a]| Qjhl jA AjJaail CllLa_jjS L_ljailj (JSjujj s-Aj Aic. ’ojjlx-ail 4-laaj AAaj j 

:Apparatus j aj$a.SM .3.1.16 

. Ax-J ^ISjl 4 43 Aj (jjiLoia. — 

• pLa J Jjjj J (J- 4 250 JjjjA ~ 

:Reagents A-02sU) jIjaII j Jjlla-ah .4.1.16 

cl- 4 80 ^ diLo jjfi* Cy* ^ 5 4j 3I : ^AaHuball ^ jjjoiIj diLaJji^- 4 — 

cClulj ^a^.1 L_uJj (jjSlia AjJaail Clllp (Jjir\„a <iakj <2akj i aljJa.1 ^jiaLail e-Lail 

. l!- 4 100 J-SI j a^j j 

(J^lyx-a (Jjjj-i ^LjjAjjL-ail Ajj_j 1S (j^s ^ 0.585 e_)Al : 0.01 Ajj_j]£ a ~ 

IS oho 10 j^uAjS) jd 

j pLail (j^s jpl ^3 4j_iaa]| dljjlj (j^s ^ 1.7 i-yAl 0.01 4 jAo 3 dlljpj Jjl^-a — 

0.01 ^.jjAAjjjIS JjWx ^Aillail JajjJallj l^IlajLiC. (—iLotaJ j t g.^^all ^jc. aAuaj kairJ.i 
CllLa jjS JjIa (j^s Jalij lIa^L AiLial Axj dlljflj J 4aj& 5 clu^ ^-aLlaj 

.£•><£-=£. X^- jjjjlail (—Laiaj j 
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:Procedure 4ijJa .5.1.16 

.(5:1 (_> galaJiut a) JaLa e-la Ja 50 j A-ijjjpli (J_ps ^ 10 (jj ~ 

• ^-ujJ J <aj32 30 a^Lai — 

. Ja 250 4jtxa 4_llaj^J-a Jj (Aa-uIIuJI t _yaj-V.ua.a jya jl^ 4^.12JI Ajjc. jya Ja 5 — 

L_Laijj jjgJ-a Ji^. 4jJaa]| dljjaj Jjjl^aJ jjlc. J P _JI dlLa JJ^ tJjl-i (J# 2alij 3 t. Aj^al — 

.tilul!i ^-llxjij 

:Calculation tjlutaJl Aija .6.1.16 

a AjjUxllX tlijj 


100 x 


^aijl Jo t-L^-uill ^»aX 4j_pll (j jj 


l 100/^114“ 


, Ufl^ Vl>>1^ I J n\-txi a^^.X^-1 jLlxlIX'AjJaall till Ui 

35.5x100 x -- ; - 7 -^ = t ioo, t jjU\ 

1000X ^-uljl (j-« t_l^_u>I! -~v ~v V 4_JJjII (jjj 

jJU] JlfLall tjjjll : 35.5 

ICjUi^la 

A-iiJa-aL^JI (_5^ ^ja j! aJ^IxUaI! jjl^ll .Ij. wM jj-g — 

i c1iLgjj£JI ^a ^jjjl (Jc.Ui 


Cr0 4 2 +H + 


HCr0 4 ‘ 

-2 


2HCr0 4 —> Cr 2 0 7 - + H 2 0 

l_Lujjj IAjj <jJaa]l dlljjj (j* 4_1 a£ AiUia] (_£jjjjJa]l <j-G c*I]3] C1iLgjj^]I <jjjl j-aSlllJ l)51-^-J J 

M^\ jl (J£juIjj jl S^jAjoi ^^3 <ili (j-° .4-*Jaa]l C1 iLgjj£ 

Ag + +OH —► AgOH 

2AgOH -> Ag 2 0 + H 2 0 

-li-laj ^ Ikjjc. j P0 4 3 ,C0 3 “ ,S“ ,As 0 4 " ) JvLajVI Jews tllllji A .>iq'l £^s Jltoi j]! tllljjjVl (JJXJ ~ 

Jj] 4 JLa]l (j^alaiouill ojjlsta Jlxj -li-laj J jjjtlll Jc. C0 3 2 

•HCO 3 Jj C0 3 ‘ 


I^J\^.a\ (_ ^ja W*il ^iLoll 


*11 




(J^.1 ^ 


L>* 


o^C- j dljj'VI ^^ja fijlaa l Qjt>a*i j Vu^^ll £ja (J-g 5 ^jJai I^A (j-o 

ij^ixa ^3^ c._ \ \\ e \ lujIj L_i^ijVI ^ lij tL rO^^ j % 1 AgNC >3 (JjA ^q 

10 1jA1x3 O^JAjuJ ‘.-JjljVl )^*^jl 13] IgI 4^1*11 (J-alklLalAll ^j-G (J-G 5 (j-G J!i£l -^J^ V (j! J V^.J 

jly'i'sV 1 L_ijijl ^3 (JjI^aII ^Li 13] j (J-g 25 — 20 (j-® j^.li ^iixjja ciijl£ 13] j ^j-G (J-g 

.(J-g 50 3^U 3j^ic. j^c- jjc. 

:Reference .7.1.16 

Richards, L.A. 1954. Diagnosis and improvement of saline and alkali soils. Handbook No. 60. 
USDA. Washington, D. C. 
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Determination of Chloride by J dVd l Aijjallj jjjSj .2.16 

: Colorimetric (Autoanalyzer) method 
^ jjKII :Scope j AjUlSI .1.2.16 
jijll ciiljLjaijjj Jl Aiaja Vnun : Principle ^1*^1 (JaaII .2.2.16 

CllljLLaijilll CjljCia dljij Ajjlll dlL^alaHma jl all*]! ^ A_j3 aCjaLj^dl j^Kil 

(JSjJuj j JLa^aJI Cllljjj £-4 ftjyawAAll CllliLijaijilll Jc-lajj j 4JaJJy«3l jjKJI C;jCu JcIaj OjjalLall 

. jlLsjjlj 480 dlljljjaljiill jjfjj 4j3 (jjlij (_£Cll ijjLaJI CllljLljalJJJ Qjd (jjill ^4^.1 Cix-4 

:Apparatus CjIjJVI j Sj$a.SM .3.2.16 

•gr^j ^*5* £* cSj^J -5 J' jW _ 

.4,'^-ralaH -1*J (jJ-43j ^Lota. i_L^aj (jjl- 4 — 

: Reagents jIjaSI j Jjlla-ail .4.2.16 

cjjjIS dijjj j cJjjllliA t Brij — 35 <Jij^-a — 

jia44 4.L4 (J^s 1000 %65 dijjVI (_pa» a ^ t>4 J-4 50 3a. :%5 dljjVI - 

. 4 .L 4 H AiLCal <_s £ -]j .(30 t>° c)- 4 1 1 _kCsal 

jiak4 4I4 jj] .lljjK Q* £-1.64 (j) '. jAf £-a 1000 j — 

: UJ^' jW^*j Jj^ - 

. jl] 1 AjtJ_U (jjjC ^ JjjtllAll (j^S (J^S 200 £-4 j^jjl Cllljlljal JJJ (j^s £-4 520 <J^ ■ 

• Jala.1 J %5 ClljjVI (_p-ax-\ J^s 63 <— kCal ^aJ .-lalkl j jka'a.4 4 L 4 J^s 600 1 — kCal ■ 

. Jjiaaill ^Lli 4 . l^llj (J^s 1000 (J- 4 ^ J 4?-^^ cllljjj (J_ps ^ 40 <J^ ■ 

(_1^ 1 '—kiCal ■ 

:Procedure <J-ax31 AiijL .5.2.16 

^Jc. JjiaJllI Aiijla JjaJ Lg-iS aCjlaA jjlaJ cl^dl A_ijIjj]| Clll.lm.il (CiliaWx (CllL-aiilljaus^ 

. (Jjlallil jl^ dlliutll l^ial i jl^aJl 

:Calculation i-jlutaJl 5ljjla .6.2.16 

jl^JI ^ 




100 x 


jjMyliCI oi4' 

^_y a^l Vu.iVI (jjjil/ jig (j-a jj^jall 


l 100 /^HaIia 


lOOOx Ajjpll (jjj 

:Reference £a>a11 .7.2.16 

Paycheng, C. 1980. Methodes d’analyses utilisees au laboratoire commun de Dakar. IRD- 
Orstom, Dakar, Paris. 104. 
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Determination of Carbonate and Ajpl <>aixLuw ^ CjU$j£yi j jjjSj .17 

: Bicarbonate of soil extract 

Determination of J .1.17 

: Carbonate and Bicarbonate of soil extract by Titration method 
a_LIa 1I cjljjjjfLnll j jjasj :Scope i-flAgJl j AjULII .1.1.17 

a. J-a xjj Ijj a_LIa!I o^jla-a ^ic. Ai^all oaa ^Principle ^\x\\ Hjall .2.1.17 

J (jjjl (jj^jj-llA (_Jc.liia t"n*N C. Q.9;s.,all e-Lall ^jAa-ar^. jl 

<JjilS <_y.l ^al.l3>Jjailj Ajlg-i <lakj -lAaj j 18.3 AaAaj^a. Aic. lillL j dllj ijjjZLu ^1 

^j^al^JI AsLiaLj jI^UjiL j <_L^aj Ljjlc. AS U_?^ AJakill aAA Aic. j (jjlLs 


j 1 . 4.4 — 4.1 pH .iic. Aiy ls-^ yya^ ^yis^ Ly- 1 y^-L^L ^yi 

.4_uIa1I C&yJ^S j diljjjjill (_iluia. (j^aJ o^aU-all ^2 4-La5 ASja^aj 

:Apparatus £i!jjSM j .3.1.17 

.<L^alil| Jbu 4 ASA? (J^Luia. _ 


Jjjj j (_y 250 A*JU 1 — 

:Reagents 4-#pU1 j jyia-all .4.1.17 

(C 8 H 4 K 9 O 4 ) Ajiill dlVljS (j a £■ 5.1035 (jj I^^-allij 0.1 CllV^S — 

jlaLall e-LalL J-a 250 Ajljui ^jIajla (jjjjJl ^ Igjjl J f HO bb^ ^jic. jjjJC-Lal O-Aal Aai^-dll 

.(jjijlaJjll ^UsJ yja. I Ala. |SJ 

jl-aq-a «iLa 800 <yy^ Ajjjj £4 <—jil C^aUaj 0.1 ^.jjA^^all Ajjqi£ jjAiA (JjW,a — 

U& jSjii) lajLai j-Ja-a-all ^ jjjaiti jaII dlV Ills JIjla^aJ AjjjLiC. JajjAal tjjl ^?>JI (_La£l 


i ^)IaLa]| f-Lallj j!il 1 JjS^all f.Lall j_ji£ 1 JA^s I^-allaj 0.01 f-Lall 0 uo^9. — 

. (jjltlS IsjLo! ^jjAa^-all jj.^a," Ajjqi£ jjAiA jy^-aj AlajLiC. Ja.uJal 

• %70 JI jaiSJ I <~y 100 ^2 JJaII ijm ^1 i_jaI ijjJtis — 

. j la's x H £.La]| (j^s Ja 100 ^2 (_y^^ (j* ^0.1 t_j3l : Jli-all Jjl^ — 

. y/^-a 1000) jlVs-a a-La jll ^2 jj^a.11 ^ 1.376 4->3l : — 

:Procedure J^xl! ^Jj^a .5.1.17 

.^5:1 (J ^aLkjjoi xij jlaLa f.La <_La 50 yJj <—LAal j “Lulyll Aiixll qa ^ 10 (jj _ 

.(_y 250 AAlaj^)i-a ^Auiyi ^ya Aj-aLalL <_L<s 10 Ai. .^Auj ^ AiiSJl 30 aXal ~ 
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jjIaj Jijxj i^£- (_ ^>g-la li]i jJtia <Jji^ JaSj 5 — 4 <—L^al — 

.(ll)ljjj£13 ^xxx.^ t_>aAxJI ^x.x Jxau (Jljj «■ Lai I j_ji£ ^jaxax (JIjl^Aj 

^^jxlrxjaill ^iL^aJ (jj-ij) ojjIxaII £j|j t<Llla jj-xaII jjiaj ^11 (_).uaII jA ialij 5 — 4 <—Ljal — 

-La--a.il^ ^.•'■s'nn^ll j^xarxll ~~s(J xja • jjlll LS^l 1 jjlH Jjx'.i.i ^ix 

:Calculation i-jlutaJI AiijL .6.1.17 

: 4jjuaa 1I A.vyaa.11 j-^I-xuajaI 

4jjj\jc.X 2Xdiljjj_)£II ^-s 


100 x 


30x1000 x 


i. i~s ml' p~ysX AjjjII l'j ) 9 

4jjjLjc-X 2 X<4liljjj_)£H p->-s 


(__i^_ui]| jX^-^-X Ajjpll lJ ) 9 


Ajjj ^IOO/^HaIj^ CjUjjjSil 

iVfr* 


tiUjySll ylSJI (jjjll :30 


100 x 


4jjjLiC-X ^2 ^y^) 

i—i^-ui]! p~x ~x X tjjj 




- , -C^l^X(2XCjUjySll L> X»=JI - J£ll f^) 

61X1000 X - = CjLjjjSjJI 


100 x 


i_i^_ui]) p~yxX AjjjII t j j 9 


t_yca!)\ A"n>iVt p-y- ~x X AjjjIjc- X 2 X p'N-s 

(__i^_ui]| ^~-y <jjo]I ujj 
i _ya'}L^±kM VI (Jjl^-a jX^-^-X AjjjLjC- X (2 X dllj^J^il ^y^ 

I.. jX^xX AjjoII j j j 9 


QjjJI :61 

: ^^j-a^LklLojVl c_Jjoi^J^ CjUW^gI 

£ 100/yls*k. ^Ujj^ll 

£ lOO/i^lS-A. ^JiA^I 

•Aia^La 


. Q^)SLj Cjjlill ^j-G Iflji. CjI nxll a^LLjj! Jjc. £j-luLlg CllljjJjfLiJl J CllljjJjfLlI ^)4«^4 

4 _aj^la]| ^jjdiL -laJjJallj 4 _LgI*j j AjjjII I^C- Lg (_]£ ^jLjjWj ^jj-lALai i (J^jg*n i_ v^kj 

. CjI nx.ll d^.I^)3 ^j-g ^AU!i3! ojjIx-g ^j-g j dll m.ll l^_J (J-gI*j 

<^VI (J-aiiluw ^ j jjJSj .2.17 

Determination of Carbonate and Bicarbonate of soil extract by Colorimetric 

: (Autoanalyser) method 

.<jjj]| tlibjj^nll J^Lxj :Scope j .1.2.17 
djL-alxjjoixi ji oUaII ^ 5jjlill diljjjjSjull j diljjjjSil ^jAxj (j] :Principle ^1*^1 .2.2.17 

jlc. lilli 4-xjHj jjx'.\.)fl i t _pxuax.'.iH (jc- AjlxaaII A-LixjJI ixjj-oA pH ^_p-».4-s. ( _gic. Aa1*j Ajj^II 

L_Lailjjj tjjJljS Jjiiall jja (j_jLs JjIxa ^jlxj Sja-a ^gll CllljliJlj ^jasIx f. LoiC. yf. Jjauli ^ill CO 2 
. jxa_jjli 550 ^^jaII Jjia LS^" S-iui ^^3 yz>\kr*.^ I ^a l^)Ja (^UjiaII jlill s Jbai 
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:Apparatus j Sj$a.SM .3.2.17 

•y2' jW “ 

.4;l^.l=Lj £* L<S3| C<;l^.l=Lj (^LS^ _ 

dis _ 

. 4.h^alall Axj (jxaSj (jjoLaia. (jjlas — 

: Reagents 4-aj!l51 Jlj-aJI j JjJta-ah .4.2.17 

£-a _jaLa c-La (ja 1000 (J^taJI jps (_J-a 13.9 <—:^lki 0.5 C1 djj£1I L ya* aa. ~ 

(_J-a 0.5 J f-hail (__ja4i^AI AiLjal olc.|^}-a 

(J-a£l ^aJ cjjjljjl J-a 100 ^3 (j-2Aia JjijS (j* £^ 1 (jj ’ (A Jjii-a) <_jiia]| <Jjia-a — 

J-a 2.5 <—Sj^al j jjl ^jiaLall a-Lallj 

£-21 j NaC 03 cjilijjjS fjji £- 26.5 (j) :(B J jA j (jjlail J jW x Il I J jW ,a " — 

.ygjI^aJI ^jaLall ?.LalLj J-aSI j jjl 4 juui ygjlut-a (jjj3 ^ NaHCOs ^ajJ^CllljjjjLlJ (j-a 

Ajljoi (_gjLjx-a (_j B J jWaI I (j- 4 cJ -0 25 ^gAj A Jjla-a jps J-a 2 <—i^al : (jjLail Jjia-all — 

.35 j>a cJ-° 2.5 <—Sjjal ^aJ ^)IaLall pLallj Aa^iLxJI <_J-aSI i j!il 

• A h-».M A 

-4 ^a 4x-lxa 12 (Ja3 j^Lall jjla. a\t j\. >.^.3 .. )■%. ^ 

.4 (Jjla.a\l ^_aj 

,<Laj}UI CIiLloiLisII <la Ja-ara t^jAaLall a-Lall ^j-a jll 1 ^3 NaHC03 j>a £^8.4 (jj IAujLaII (J-dWaM 

:Procedure <J-aat21 Aljjia .5.2.17 

. Aa_jUI jlll^-all £-a (J.lla.’.'.ll LiA\.\xl)/ 3& I2al \j CiiLboilaaH 

:Calculation c-jlutadl AiijL .6.2.17 

jl^JI ^ jj£ji]l 


(61) ylLJI ojjll 


jjlj {j&I&aUa CjUjjjSjjl 


100 x 


i_)A^ Vu.iVl jjjll/ jig >1' j-a jj^jall 

1000X ajjoII (jjj 


l 100/^ls-k. 


:Reference .3-17 

Richards, L.A. 1954. Diagnosis and improvement of saline and alkali soils. Handbook No. 60. 
USDA. Washington, D. C. 
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:Determination of Sulfur in soil extract AjJI y ^lVinui yi (Jjjjjiil jjJS 1 .18 
Determination of Sulfur of soil extract ajlixSl AijjJaj AjjUI tlujAil jjjjal .1.18 

:by Turbidimetric method 

j ajjJI Jjl-» a ^3 AalUl ciilii^^ll jjjs! Aiylall sIa <—sAgj :Scope i— sa^JI j 4_jlil| .1.1.18 

• Ajjailla (jaaLLalLoil A_iuij ^I Jilaal Jlc. j^JSil (jajaJI Jjjiil lgJ3Al)aJ j£aj 

Aiaal J 3 aj CjUjjjSI] ^lall (jaaLLilaTiI ^jic. AiyJall Jal*l :Principle j»lxll I.JjaJI .2.1.18 

31 JaJaauj ^ajJjlJI JjjjISj IftJ-lugJ ^1 Aajlll Ia Ijia-a ja Afuillla (gla — Ajj^ (_>a^Lilaul 
JjJa (^s^- jLaJP|jjp£jjjai jlg.A.,1 'jl£*JI AillS (Jala'S j»jJjLJI dlUjjjS jc. A_aJjlj ojlSc. JSvJanl pH 

. jia^jlj 420 A^L_ja 

.'j^JtJI dllil *31 (jjS^all .jJa]| jl^a. ^Jilauj j Jia. JSjJu Cjllutll j-iiijJ t—La-j : d]LLil.iill 
ja3 1 /> Llal -jail djliutll J AaajLlll djliuti] JiialJI gja.1 ^Jc. JallaJI ^9 A a^ ■ .all (jgjjj^jall ja IdjUaaLla 

.(jjil J CAjj^lt Jala, jj j Ac^)aj l 311£ j CjliLaaLM a_l3lxl] Ja.ja C-AJlJjj aJL& jjSLj jl jjj(j l ^11 

. jlajljajjlln^ jl^a :Apparatus tliljJVI j aJ^VI .3.1.18 
:Reagents J>JI j .4.1.18 

CllljU ^ 0.83 J ^.jjJ jj.-gall dlll.ual £ 4.1 J ^jjliall JjjlS ^ 40 i-jjl ; jlaialt J^ji^all — 
cs4^j Jj^ J-° 28 t jJaLa g La Ja 800 <_£jaJ jll jjlaxa jJjJ ^ jJaull'jail 

. ^jJaiall g L3L j^aJI Ja5l 

jJaka gla Ja 400 Jljall f-Lall (_pa-aa. ja Ja 500 4 a a l :1;1 gLall jjlS jaa^. — 

.jll 1 ^1 ja_aJI JaSI ^al JjWall J^)JJ ^)Ialj| j 
jl la Lai AilaJI j Aaiill ^jjjoilljJI Cllllj^jS ^ 0.5435 4-llLj ICliyjS jll^^-a 1000 I JjWall — 
JjljJ (^jjlfcLa aJal ^ 105 IjJa. ^jJc. Q^all t - ^jjJjj.aall lJjIIj^ ^ 1.4756 

.(_gjJ^JI ^JaLall g LalL AaLUl ^Jl ^a-aJI JaSI j Ja 100 (JjjU*- 4 
Ja 100 Ajgjoj JjljJ Ajoiai. ^1 Jill : C1 ij^j£ jjj\j 100 ‘80 ‘60 ‘40 ‘20 4a^La JJLa-a — 
g Lall jjls ^j Jo a ra J jW a Ja 5 l^la JSJ i^aLlaJ j I (J _uiLJi]| (ja Ja 10 ‘8 ‘6 ‘4 ‘2 Jljlll 

Jjj_j 1S ja l^lIL A.;a81l AaaoLiill JJLa-all t—aLaaJ .AaLLtll ^Jl ^Jalall glalL ^a^-aJI JaSI j 111 

. (jjoLjSll jUa'LiV I aJa j ^jll jaj ^C-Jj j A.Iixll AiLjaall 

:Procedure J-«*3I 5ljL .5.1.18 

Aijia J^jl) A.».ulall Ajj^jtJI (j^alAJuja ^3 CliyjSJI ^y^l j^°A • (_>aaLLajaiV I — 

jJala gla Ja 50 Ailaial j Ajj ^ 10 j)_JJ 5-1 (_)aaiilijaia ^3 jl ^Aajuaall Ail^jgll (^aaiiljaa 
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j-a (jaaLL*a.'.u.2iI 4jLmj jlili.1 jli (j-njl jj-isj (Jla. j c-Lc.Lai i_Auau aJLal ^)ll J 

^xaaJI lg-21 <—aL^aJ j ((J-a 250) ^giajja^a jjjJl ^ j^ajj ‘Ajj ^ I jl 0.5 jjjJ (l6) 

. jJaLall pLall j-a L-luili-all 

. juj jj -Lc.Lui >_Su-aj a±a\ ~ 

(J-a 1 Ig-lll l—iLjaJ 1—luilla ^jolIJ ^3 j-Ja J J-'" 3 ' 9 - 4 S-La -^aLui/a n»lt juulji/ ( _^ ojLia 1I (j- 4 (J^ 1 Li. — 

5 J jJA-a a-La J-a 20 l^-JI '_JJ <jj|.3 -llllj ( 111 aLall J_jlS j>i^a (JjUa 

.IjJS Cl) jjlL (j-a Aai^a. A_J) u_LCal j ^ mjj-m .all lil^a-all t _ s -lc. jjLluII jula • jlaj-a Jjka <J-a 

.<ij3^ o-lai liljaJillj j-aloil t^jjjlJI 

. jla^jlj 420 <aj-a]| Jjla jla jj j3jjiL.n-.-i jlgaa. ^Icilijailj dlliwJt JSI — 

(16) Jj-iaJI 


(j-ualS 4j3jlatt 4 u inSl 

Ajuuliatl A*. ,,VI 4uuua 

%25 ja Jai 

1:1 

%50 %25 ja 

1:2 

%75 %50 ja 

1:3 

%75 ja jaSI 

1:4 


C5"“ 


: Calculation ljLuisJI 4ijjia .6.1-18 

j-a j Excel 0-aljJ jl jjSlajL-all ^Lli-luiL) dllljailjai] ^Lllll j)^.'),a" ClCC-l jjj — 

.Cilia Jail (Jjliall JjjSjJI L_) 


0 -aljj <Ja3 j-a SjCuL-a ^Lull ^.'ira.lall cl.lC.1 ^aJJ Alia-laJI jla jj j3Ijjj£jjjgi joj.j ^ 

.'jCula-a oa Jail Jala-all jjfsjlll L-lLuia-J ^.jia j jlg.aJI j-a jS^-all ^SrC.llI 

La£ t_jLaiaJI 4-lLaC- jjj j 

^ Wi-JI (j-a 


100x 


jiaClojl 

(j^*^A*i..iVI (Jj\~a-a j-^ , v X ^ Wi.a\' jx 


4 i»JI (jjj X 1000 X jjjll 


4jt_ui-all A.U.AJ.SI (jrtSVu IIa ^ y.y ju.l. CjjjAII 

10:1 5:lo ^Ki u a a ^ i-> i ioojaiaa. 


j '~''^ L ■ -'V' (J jl^-a .ax x X ^Wl-all j^ 

1000 x 1 -- 1 - : — =jas/ju ^ijjjiSI 


5.375 x 


4-i«-ll jjj X1000 


( jua^'*a"n>'V I a j-^~\X ^ W j-a]l j^ 


CxyAl] jil£a]| jjjll : 16.03 
A-> ^100 j u-aa. ^ V -4 v'- 44 ^ 


10000X 4jjo 1I jj 

5.375 = (32) Cu^fO] ^j2! ^1/(172) CaS0 4 .2H 2 0a^ jjjll — (JjjVlll (J-olx-G Cll 

:Reference .7.1.18 

Jackson, M.L. 1956. Soil Chemical Analysis—Advanced Course. Publ. by author. Dept, of 
Soils, Univ. of Wisconsin, Madison. 
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JjWllI jl^aj Adjill AijjJaJLi SjlSaJl 4jjjlaj ^ jjjSj .2-18 

: Determination of Sulfur in soil extract by Colorimetric method (Autoanalyzer) 
j 4jjJI Jjl~a a ^ 4jjUI 4ijj]a]| sLa i—a-igL :Scope i—fiAgJl j Ajlill .1.2.18 

. Ajjoilla (jAaLLaLuJ <iujj 4 ‘'^."'.4 .lie. (jauaJt jJlSii l^nJaJ (j£aj 

Jaj CjUjjjSI] ^Lall (JasLUajaLM Jc. Aipail Aa1*j :Principle ^Ull SjaaII .2.2.18 
i—LaIS £A Aj^ai-vfuaxil ClltLjjSJI Jc.lijj ‘4 jjJI (_^3 l&'jjrvA £A 4 ajaIHa ^aLa — 4 jjj^ IJAvlaiull 
(^jJa-a^JI ^3 ^aj-p jaJI Clujii £a Jc.lijj sjjAj (_S-^ J J^4a _JJC .V4».a JSjaJ (jj.’UA.ljjjiAAl 

. jja jjli 420 4a. ja (Jjla <_s^ c - JJL . jjLp .Vto. a J£jaJ 
.^1 JJaL jl^a. :Apparatus ililjjfr! j Sj^Vl .3.2.18 
:Reagents JjaII j JJIaaM .4.2.18 

Ja£I t j J-a9 A a La Ja 900 ^ Ja 28.75 J CjLujaI ^ 10.25 t_l5l I^ JaLal l (J jW a I I — 

. 0 JJJ (JjK^ Ja 2 <_LasI Jil 2 jlaiall a Lallj ^aa.aJt 

^aa-nall Ja£I ^aJ ^jiaLa a-La Ja 80 ^ (jj.llAjjJjllAl t- LuilSi (jA £A 160 <—)LI '• (j-j.l}A.ljjjilAl — 

. ^AajIc. 4a.l=aj ^ Jaiaj j Lc.jAjaI jalaa-j^ SjjjjJall .lie. ^auj 4 J- 4 100 

^aAj| j ^jlaLa a La Ja 800 J5ja 1I aLall jjl£ ^uraA.ra (jA Ja 4.5 1 _LasI laLall jj]£ ^ji-aA~a — 

• JI jLa^ a Ja 1 I—Lial ^aJ jJ ^1 

^■vJa-Ta.H Ja£I j jJa'^A a La Ja 120 (_^3 ^ajjl jjaJI Cllljii (JA ^2 t-jLI I ^ajjl jjaJI dljii JjWa — 

. jlaiall a LalL Ja 200 

LaLaj 4alaJI j 4-jljII ^jjjaIjjJI (4jlalui 0.5435 4 -slV :dujj£ jiy^A 1000 Jjia-all — 
.(-»'>*all Ja£I J lU 100 (_5jL*a 3jJ J (^3 (o£ C ’^ f 105 ^jJc- LS^ <—ai^aj) 

^jlc- lU 100 3jIj^ ajLic- Jajj :cjjjj£ 100 ‘80 ‘60 ‘40 ‘20 ^j^La (JJLi-a — 

.CaLLtll ^gJ) ^laLall aLalL ^aSaJa-il JaL.I j ^joiLiall (jA (Ja 10 ‘8 ‘6 ‘4 ‘2 

:Procedure Ja* 2! 5ljjla .5.2.18 

^4j_uLa 1I ^.AAJaJ.H (_ya'~a.AjAA ^jjjJa^J Aiyla AjlAjaaII A.Iy^Jt.,11 (_)^al^JjaiA ^4 CllLj_^A]| 

: JLllS 5:1 (j ^al^lui A ^ jl 

. 4x-La a. j lj ^q . ' i oAaI j jlaLa aLa Ja 50 VI i—LlasI j ^^Jajji-a ^ ^ 10 Jj _ 

j Vjj ^ 1 j! 0.5 (jjjj (JjLoiII Jj^aJI (jA (jAaLLaJLai'i I aajoij Jla. ^ — 

^jj j jlaLall aLall (jA L-IjaIIaH ^aJara." Wj <_sla-a.) j ^Ja 250) (_j4ajjia-a LS^ 


.^AUjj ^aJ 4c. La 


aj aAa] 
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. 420 AsljAI <JjA ^glVl JaSaJSSI jlg^. LS^ - ‘-A-Ux.il ]j3l — 

:Calculation ljAjisJI .6.2.18 

jl^JI ^ jjSjjll 


AxxulaJI A \\yt \\ ^j^lVu*i 4 y.y^aic.t. 


100 x 


y t£JI 0^11 

py^ X e » 

---=10:lj1 5:lo a . ^ ^ ioo/;iiLa. 

AAxJI (jjjX 100 0 X Cu^j£il (jjjll 


: 4_uA uLwaJ 


I (Jjl^-a jl g > 1' (j-a 

5.375 x — ^joo <4 £ 


lOOOOx ^-i)BI ,')') = 

:Reference .7.2.18 

Alliance manual 2001. 

^^UluiV!) AjjISI (j^ilVu*i 4 (jjjiiall j fbjjall t^jjjlaJll tAjA^JI) jyi .uall j^aU A l jjAAj .19 

Determination of Micronuterients (Zn, Mn, Cu (<£ja 11 (j^al^alaVl JL^j j DTPA j 

:and Fe) in DTPA extraction by A AS 
.Aidjull dillwJI ^3 : Scope i—flAgdl j Ajlill .1.19 

AloS I^jLoiSV diljjill gjjgj ciijAa. ^gic. ^211 ^j^aU^a'ua^I ALac. : Principle ^1*21 IajaII .2.19 
i_ysLuH cliia. Excited State o;li<dl ALAI ^1 Ground State AAAI AlAI ^ JSiiia AalAll ^ 

4_LaS -}|Ajj J J_jA Ajc. Ig.llc. AaSlAI AtAiU AdjjJall ALAll 4_LaS jj^aAl AjIjA 

jjSjj j A-AaAl q jjJall 4uA (jjj 4. da A ADlc. lilliA .S^jlflxall jj^a'Al CllIjA -i-lc. oaIj^j A-AaAl AilAll 


.Ajg.-N.xll (JJAAI ^3 __)j-saAI jAjJ JJ-A A 12 j j AjjxAI ^joiIAII (Jj 1 -s.aH 

ajAL=k. diVjjul j 9 jjj a Ac. : j ^a'ic . JSJ jA /1000 j»l J jk ^ :Reagents Ai^LAI Jai l % 4 1 1 .3.19 
J EA blaj (_A 1000 A*JU1 (_gjll*-a (JjjjA (__g.ll AjA^I (_g j'A ^ <_Jiii t J j^alC . (JS1 jA/^a 1000 <_g_jA 
t (_g_)ljAI f. IAE AAAxll (_gll -\jkAI JAj j ( A4A1) Cl]jjV 1 ^_pa.aJk A 4 (J - 4 20 <_gllA l_iLlaJ 

:A2AI <AjoiLiill (JulAAl ^I 4 ujoiIAI a* ^>Aaa^ : i j 

. jA/^a 10 ...3 ‘2 kl : aja^JI — 
.jA/£a 1 ... 0.3 k0.2 kO.l :o-Udll - 
.jAj^a 10 ...3 ‘2 kl : jAAlall — 

• jA/t-A 1 ... 0.3 .0.2 .0.1 :^ijll - 

AjJ JA& (DTPA) SaU ^ 1.967 Qj : M 0.005 DTPA u-^LiluiVl 

Iak.1 J jAA p.A (_A 300 1§3 C Aral aJ jj] Atjj (_^jLut>s (jjjA ^3 Igj.Aa j (jAll ^_pa4^> (_gjuiLaA 
(_gi jAu ^ CaCE . 2 H 2 O d>* ^ 1-47 j (dA°' lt^) TEA (j- 0 ^ 14.92 ,jj 


126 




*U1L ^a L aJ I tJjjLuill (_gjLx-a]| Jjjj.l]l jjljjill l$£p. j jl aLa c-Ls (J-a 300 

4-LafHI) 1:1 ?. Ldl j_ji£ t_ pa -a ^ 7.3 ^1 J jW -a " pH iafL^al .LjjSj (J-a 900 jiaLill 

. Jjl ^1 ^.tUI (_J-aSI ^aJ (llijii J-a 4.2 A^.l' 1 -a.xll 

:Procedure J-«2I 4ij>Ia -4.19 

. (J- 4 250 ^^gJaj^k-a ^ jxa 2jiaSJ (Jdda ^gic. <U_ykla j lliljA 4ila. Ajjj ^ 10 (jj — 

.^dj ^aJ jjjjC-Loi oAa] j DTPA I (Jj>A-a qa J-a 50 1^2 <- AjJjI — 

. (4_jjj (jjp) dillm.ll Luo j-Jara. — 
.(_gj211 (_^aLuodaV I ( _ s Jc- A. i util ^d |)j 2A 1221/ rn.ll 4u-aldJI 4-iouiLii]| JJL^all |yj| — 

:Calculation cjtuoaJI 4ijyla .5.19 


VunVi (Jj)\~t.a p~v^a X (dALuill Sc-]^— j )\g •> 11 ) 

4j^ill (jjj 


- js/ju 


(Jones, 2001) ^i>^l u* ^IjaII isJu^al\ j^-aUxll (17) JjJsJI 


(iVt 4 ) (J JAh 

Sjjli^U Adilill ^Jual] j^aUsJI 

(DTPA) 



Jaouojla 

(j^afidda 

liA, <jdidla 

25< 

25-17 

16-11 

10-5 

5-0 


30< 

30-13 

12-9 

8-4 

4-0 

jdidsJI 

6< 

6-3.1 

3-1.1 

1-0.5 

0.5> 


2.5< 

2.5- 1.3 

1.2-0.9 

p 

oo 

1 

p 

L> 

0.3> 

(_>ula4ll 

2< 

2-1.3 

1.2-0.8 

0.7-0.4 

0.4> 



:References £^l>^! -6.19 

— Jaiswal, P.C. 2003. Soil, plant and water analysis. Kalyani publishers, New Delhi, India. 
p.441. 

— Jones, J.B., Jr. 2001. Laboratory guide for conducting soils tests and plant analysis. CRC 
Press, Boca Raton Florida, USA. 

— Lindsay, W.L. and W.A. Norvell. 1978. Development of a DTPA soil test for zinc, iron, 
manganese, and copper. Soil Sci. Soc. Am. J. 42: 421-428. 
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Determination of (j^' ^L^alaiU Jjlil) ujj^' .20 

: Available Boron by hot water extraction method 
: Determination of Boron by Spectrophotometer ujj^' .120 

(j^aL^ala^ Jjlill : Scope J Ajlxll . 1 . 1.20 

gJ H _ : Principle (.Jj-all . 2 . 1.20 

j 420 (_]_jla ( _ s ic- U^^-! (j|J^ j4.w-ai . s '4ji,-a (Ji5jual ^ ,k;,9ra. pH 21 .laj 2ajoij 

. jl^JI ^L21 j I 

EDTA 24LjaLj cii2Li.l.sill s2a ^la ^jj .ia.iail j j ^ .jjIaIVI i— uuij 

.^Iki 2 

. jlajjjajjjluj jl^a. :Apparatus j aj^Vl . 3 . 1.20 

:Reagents 4 - 4 plM Jlj-ali j Jjlta-all . 4 . 1.20 

S-La (J-a 400 ,^3 EDTA (_ja 15 J ^ 250 4-l2l :^2aia]| J jUvaI I — 

.^j-al ^aJ (JiJI ^ ua -a ra . 125 <—ijJal . jiak-a 

• %1 liiijjjSjaiV I ^j ia -a -a Jjla^s J-a 100 ^ H — jjillajjVI (_ja £-0.45 t_j2l I^j^jLall Jjia-all — 
.2^.21211 ^3 Ja4;a...i j I laajUa ^.a.ui t- kjoil£ll jjJa.Tk..; q\ l_l^j 

(Ja 1000 ,^3 lilajjill ^ ua -a ra <jA ^ 0.5719 t_j2l (jjjjj Jjl/£-a 100 ^gjaiLiall Jjla-all — 

j£\j 2 11.6 a 1.2 ‘0.8 ‘0.4 lAJlllI 4-JjoiLlkll (_JJl^-a]| <1 a . Ec^jail ^)jJaTvl ‘ jla4-a £.Ia 

^ I ^gjoilikll JjLa-all <jA Ja 2 ‘1.6 ‘1.2 ‘0.8 ‘0.4 j^lc. (Jiil C (jjjjJ 

.^^-ajJ (JfLuj.1 ^)jJa.-a .,.1 i^jiaLall e-Lallj <_Ja 100 p^aa." <_}a 5I ^aJ <_Ja 100 “Cxau AjjLixa 

:Procedure Ja*J 1 5 JajjL . 5 . 1.20 


. (Ja 250 4_llaj^kA (JA ^ 20 (jj — 

.(f 80-70 (jikLai jiaLa f.la Ja 40 < - kjJa l — 

^aJ 4 £.Loi L. juaaj oJLal _ 

. jJaLall e-Lall (j-a dlliuti] ^a12o j^ara. _ 

^■laJljail ^jiaLall 5. Lall^ AaL 22I jl (Jx 1 <j-aaLall ^al-liJLailj Jkjl _ 

4jLjj-a-a]| CllLl^lak^ll L-IJa.)^ 4jjojlla 4_l^.lakj ^aajLlkll (J_ji^-a]| (j-a jl ^^_)^a2L^Jjai2U 

. ^ 1; 1 (. Lall i^y aaaj ^j-a 

. Ja,l~a. I ^aJ ^j-oLiS^^A 12u^4Ai3l]| ^21 ^JaLall J_ji^-a]| jj-a J-a 2 <—L^ial — 

.2a\a>l j H— ^jyuaajjV I ‘ LaulS (_j-a J-a 2 < L^ial _ 
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(JjJa ^Ic. cj< <ii3J 30 CilLbaiLjfl]^ j .A&122I j dll‘iut.1.1 j^j^aL^al'.a^I l^)Sl — 

. jlajjj3Ijjp^jjgi jlg_a. ^jic- jlajjlj 420 

.^jLnll ^ Wi.aH L_JjoiLaJI ^LWEalj jl (_gjiaJj-<s t _ s 2c. 42 jo2jui £j j ~ 

.^l_UnUaJI ^j-a ^Wlall 22.2ji-a ^.WLail jl^ ^Wiall ^Ic. dlliutll dllaj^S 2afii2 — 

. Ig2 Jjliail Jy^JJ — 

:Calculation (-AutaJl 4ijjL .6.1.20 

j_y^L^ ~55*»iV' tjj)\*V.a p~> X ^ ^ya 


4jpll Ui? 


- js/j- ASJJ^' 


iJjJaaj j till c-Lol! jjK (J^ia'sa Ai^. <1 ^)a (_£I A-a.IVuaiaII O^^- 


I AJaab^La 


.^jjjjj dlljJC. 


:Determination of Boron by Autoanalyzer ^Vl JAaAl ljjjjA' J4& -2.20 
2auij ^ jAi-ajj^l t_i2il£ £_a Jc-^j ^iajAl ial*j : Principle flxSI ijj-bil .1.2.20 

. 420 A^a L\j^ ( _ s 2c. 0*111 J^^ 3 ' .V4*.-a (JjSuuul pH 21 

tilJjSjlcjJjll AiLjaJj I^jlLq ^jj djitiljG AjA^JI j j ^joialVI AjIjjAj C-iu/i ILJ^L^IAa]) 

,^-alki 2 EDTA £-a 
• y2l JAj jl^a. :Apparatus AjJVI j S)$a.SM .2.2.20 
:Reagents A-O^sUl JljAl j JjIAaII .3.2.20 

tjiaLa a- La J-a 800 tlljjVI (jW 4 ^ O* lL 4 20 <—Aal o^ - 4 ^ J jW -a 

. 0 J*J (Jji^-a J-a 3 >_Sj^ial ^aJ j£l ^) 2 a£a]| aLallj pja.ja 2 l <_JAI 

<—)2I (J j^afll a (JJJJ- 1 ^ J t J- A -a a La J-a 100 ^ EDTA 21 (j-a ^ 3 <-jil I p - lau a " <Jjia-a]| — 

<_Siial i ^}2ak-a aLa <_J-a 700 (_^3 <A2jAlc.j-l2l ^u-a-a.-w J^s 2.5 J dllTl.Ual ^j-a ^-80 

pH 21 .Jalaia) j JLli. (J 5A . 1 jr>l C(_Ji2l ^_y. i^a. ^j-a J,® 30 <—SjJai A_j 2J EDTA 21 (Jjka 

.aj^j^j-aVI ClllaLa jl <_Ji2l ^_pa^rv ^I.Vs.'u.alj 5.6 

. Ec-j^jojI j ji 4 LS^" J (Jjl^-a]| JaiaJ :<2a^>2La 

^aJ ^}2aLa a La J-a 80 ^ ^2 J H — ^jili-ajjl ^ 0.9 t_j2l : ^jjLall Jjia-ail — 

.^jlaLaJI aLailj J-a 100 

^2c. j 4-alalc. 2^.lakj Ja4ra..i j tjjljjj21 ^ 30 2^lj- 2 (jjauou] J_ji^-a]| ^Li^j ^3 :<2ark2La 

.2a4a '*^2 ^2L^a j ^ 4 
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(J- 0 1000 ^ 4ilaj_^l]| i^ya ^ 0.5719 4_)3I • UJJJ^ Jp^/^- 4 100 j»VI ^gjaiUslI 

I 2 41.6 41.2 t0.8 t0.4 4_Loilja]| jJL^-all <j-a . Lic^ijail 4 jl-A-a e-Ls 

Ajtjaj AjjUx-<s jjjJl J) j»VI (jJJiLjSlI (j-a (_J-a 2 4 1.6 41.2 4 O .8 40.4 ^jljlll j^gAc. jAjl 

.,^-ajJ (J^aJ JjjaaJ . jAaiall e-Ldlj J-a 100 (_]-a£l 4(J^s 100 

:Procedure J**AI 4ijja .4.2.20 


• (J ^ 1 250 <Xj-o Ajlajji-a 4il*JI (j^s 20 (j) — 
j 80-70 *ji> 2k (_jAc- O^lj^ jiaLa c-Ls (J^s 40 4_Ljal — 

.^jJuJ ^aJ 4 £-Loi i _L_^aj oAa] — 

.^Vl cJjlajll ( ^ c - 4Jllli.Ut.il j£i — 

rL'nlrnlntinn i_iLui^ll 4 JLi 4 a . 5 . 2 . 


lJ ^ajii j jlgjiJI £-a Jja^all ^8,-x‘AI jj3 (j^s o^Julxa ^Lnll ^.Wudl j|jlc.lj jl^jaJI ^»jia 

: < _ s Jj LaS t_jLaiaJI 4-iLaC. ^jj .'a^lulxa a?, jail jiliall jy£jlll 

(j-a!)LaajjiVI (JJ)^<° p>^ X jig >11 jj£jal! 


Ui? 


tVc- 
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Determination of essential Heavy Metals (Hg, As, Co, Cd, Ni, Cr ALSiill j^UjlII jjjSj .21 

:and Pb) 

(j^LalaV! Jlg-xj S^ljj&ll j ( _ j £1a 1I f-LdL ^jJsgJI) 4_ii£i| A FV3I j^alk i l .1.21 
Determination of Total essential Heavy Metals extracted with the use of Aqua Regia by 

:AAS 

.AjjjII dili^c. <Liill jjJiij : Scope <-flAgJI j AjULII .1.1.21 

k\.p4l j^ludl ^.Kll ^(jjLa ^gic. Aiajlall s2a jlAIju :Principle j»hdl I.Jj-all .2.1.21 

.(_gj21l [_j*za L^-a.uaV I (_ s ^ c - IgJfrjs J 0 UL 1 dlljjaJI jjja l jC. AjjjII 

: Apparatus dljJVI j Sj$a.SM .3.1.21 
.(_gj21l ^ua L-Au A 1 ' I jlg-=>. — 
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Jbu |»l3jl AjUjl 43-^ (j]j-La — 

•(Jjac. (ja.Ua - 
. JlLa^ll ^aJ-lC. (jjjj — 

. tllliic. i- jjjaj (jjfl — 

: Reagents 4-aJ!!Ul j JUla-aJl .4.1.21 

.^Sj-«s]| e-Lall (jat\ — 

. jS^all tl)jjV I 

(_5jia-a JSjj t ( jj wo'iC . (J£J £_a 1000 (_£jaj ajAla djfjfjl) j j^aic . (J51 jll/^-a 1000 j»l (Jjla-a — 
Qaaa (jx (Jx 20 ^Ija U t_iLlaJ J llx£ blij (Jx 1000 (_gjluix (jjjj3 (_gjj UjjjjM 

. (_gjl_^a]| ?. Lalli <La2latil ^11 ^»aall (_U^J j (Jaiall) jSjxll tiljjV I 

:4-llti]| 4_ljaiLlill (_]j]la-a]| ^| A^jaiLlill jjjllaxll ^jx jJan — 


(18) JjJaJI 


J^/e 

J<>/1 It 11 fJ-u\ 

3 o'M 

2 oM 

l o' Ms 

! io 

5 

3 

Pb ; 

i 5 

3 

1 

Cr 

5 

3 

1 

Ni 

0.6 

0.4 

0.2 

Cd 

5 

3 

1 

Co j 


:Procedure J**ll 4ijjla .5.1.21 

,4_il*ll ^3 Ajjia^l j33 — 

t-ljjjl ^3 ^xx 1 Ja'ix ^Jc. Uj-s. tail j 43lall Axiljill 4jj*ll (jx ^1 (jjiLxa (j)jjx tS^" Li) — 

. e-lxll (j-a tlll^jlaS £.jJa.u 4li*ll L—llaj j (Jx 100 4*jx ^jJoA 

2lii (_Jx 50 4*joi (_gjL*x (Jjjpa-a jaJ ^ **11x11 a- Lalli 4li*ll ^jlaAl — 

. l-lia ^-iljill ASjj lilUS j 43jj ^3 4-iljlaII Ajjill (JjjqiC- alc.|^-a £x lix£ 

. (_gj]^all ^jiaLall a-lxlli 4x21*11 ^la ^xaall — 

. 4ii*ll 4lxl*x (Jxlau ctlllii*ll (jx 3AlU ^)jlaa — 

. (jjill (jxaLxiixjn Jjl^a ^ic. CllLliaJl/3AUxll/tllUoi Lilli Ijll — 

:Calculation i-ilutaJl AiijL .6.1.21 

t_jxavlVimV I Jjk* ^->~a ^ X ( 1 A Lxll Sc. 1 ^) 3 — ^ 


Ajjlajll <Uulxl000 


lOOOx 


4V6* 
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j DTP A 2Lj VuaVt) 4 EV4I jaflUxll jjaSj .2.21 

Determination of Total essential Heavy Metals in DTPA extraction by A AS 
(ja .AjJbdl 4 jja 1) <ja A.l.ji’d) ^)j^alixJI iScope l—fi.1^21 J 4jl*2| .1.2.21 

jjUiuj) AjjLiajSII CljL^al~>J.u.aaH jaSI <ja j EDTA j ^»ja ia'il CllljAjail Jla Clllj^alNijaiall 

j (7.3 pH) 0.01 M Ca C1 2 +0.1M TEA + 0.005M DTPA Jjl^a jA aLSUI j^Exll 

4jja)I qa Lol}U jl <U.l£U 4Llall <Li2l j 1) JAASll 

4 iai l JlfLil ija 22)jl DTPA I (Jjla-al (j£aj tlua. t(Antomiadis,1998) 

(jUjill 42jlall jl (Hoover, 2004) J-lixa jl <_ilA*jJa ^JaAjyall j 4jja 1) ^3 o3_j2L_ja]| j 

.(Loi and Chen, 2007) c-lall ^ 
^jic-1978 Jsjj j (jluiAid 2 ISsj Aipall o2a :Principle ^1*21 IaaaII .2.2.21 
pH) 0.01 M Ca CE+0.1M TEA + 0.005M DTPA *L21I j j^E*2l 

dllsaja (_jj2aJ (_gj21l (_^L^aoaVI j a-lall ^_yaA^A pH JaJjJa ^aAJ j (7.3 


. (jjiliall ^jaOIxII 


Q \'\ A. ‘ 


: Reagents 4-»J!lS) j Jjila-all .3.2.21 

jjxai DTPA saLs (Ja ^ 1.967 Q) :M 0.005 DTPA I J jW a — 

j ^)2aLa «ila (Ja 300 1^2 <_Sj^al ^aJ j!il 4 jlja (_£jlAxa (JUJ A j (_Ji2l ^jasa^. ^joiLai. 

CaCl 2 .2H 2 c> £_ 1.47 j (jAal Jjrtyl TEA t> £_ 14.92 uj -ha. 2akl 

(_g_jlja^2l ^jAll lg2ij| J c-la Ja 300 <_§£ Igjil t ^>jaAJ 

^2ajoil_jJ 7.3 (Jjlra.ail pH JajjJal . lAJjia Ja 900 ( _gA^. ^}2aLall pLallj ^^2) (_JaSI tJjjLal) 

. ja! ^as2I J-aSI (LlAjia Ja 4.2 4-^.lAra.aH <AaSll) El plall ^_y^A•\ 

<l,;a2l ^)iaalA*21 CIiIajoiIaS <LaLoi 4ia j i (^}a/^\jC.jj£aa 1000 j»l ( _ s j-oIa 3 (Jj)Ua — 

• J L \ z\\ 1 
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(Papalilippaki etal., 2007) :Procedure -4.2.21 

• cf* ^ ^10 ^ _ 

. ^a^.Tk'ujI JjWx J-a 20 <—k^ial — 


. 180 4£^)joi ^jilc-Loi oJLal ~ 

.JjISj 5 j b j L(sjrty^ jl^?. <_&" — 

. (_gj2" ^j^aL-aa-aVI jl^^. ^al^aUmlj (^Ua") ^ 4.1)91" ^i-salixll j-iii — 

1-iC.Ls ^...uajt. (_gj.l^..) JaLj — 

:Calculation t-jlutaJl 4JajjL .5.2.21 


0 uabl •n"u>iV 1 (Jj\~v<a X ( 4A Lkill 0 (. I^S— jlg-^-II ) 

5jpll ob 


“tVe 


Adriano (1986) (js/j-) J Nlh" j^aUx" (19) 


Cjliill jjSjj 

4jjj" ^ jjSjj 


(cjSlai) f U21j (jll) 


Jb^l 


JU-dl 

0.012-0.0005 

1.2-0.05 

0.35 

2 -0.01 

Cd 


0.004 - 0 

4-0 

40 

500-5 

Ni 


0.3-0.001 

30-0.1 

20 

200-2 

Pb 

(j*aLua^ll 

0.05-0.01 

5-1 

40 

150-10 

Cr 


3-0.01 

300-0.1 

0.07 

0.15-0.02 

Hg 
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^31511 <-iUI 


Plant Analysis LjLHI JjIsj 
P lant Sampling AjjLuII dlLxll :JjVI 

^)j-sali*ll (j-a CjLuSI 4^1a. .li.lali jA CllLlill (J-ilali j Aialiill dlliutll ^.-aa. (j-a j^j-uluiVI (j) 

(Jjlaj (jj j .4ia.lij^l (jialiail ^1 l.g.j-ra'ai ^Cjj (jl (j£-ai j^lill J t jj-i^ala-all ^LiiV 4jjailaiVI Aiil-lill 
( 2 ) (Jj-lall (jJll J ‘Aljill jblkl 0 -ali^)ll 11-aS-a ^)iax_a 4ii Clna (Jalaj (jC. llLa-la jiixj V Cllllill 

iC.|jall (j-ajCaJJ J .Alall Cllllill (Jjljjl ^ j_gjjt.j^all j ,_£j>l£]| jj-^alutll (juaxil 4-iajjiill jlSIjill 

La 4jjllill dlliutll ^..aa! 4-alutll 
■ 4-a.ia.j^aH j-aill 4la^)-a ^3 4-iiliill 4iutll £-ay ~ 


. dllill ^ja i.oll ajall (j-a Aiallill A.iu».ll ^-aa. — 

. dlU.ut.ll ^-aa. Cxi ^ja i s-i j_J£jd Clll.iut.il Alalx-a — 
.4jjliill Cllllut.ll £-aa CllSj jjjiii j_^3 Aijill dliic. ial — 

^>al j| (jjljjl Ac-j-aa-a jl 43jjj *—-iLlill (j-a eja ^.-a's. 4a...;a.j^a ajj.j-^ 1.1 All Lull Cllliut.ll £-aa a-i-llaii 
. jjiall jl j Ilia'll 4iloi-al 4ll-a-a A. v.lut.ll (jjSi dlia-1 CllLilli 4c.j-aa-a jj-a ClllilC. ^.aa j dllill jj-a 
^■Lii^l 4iaj-a AilCi j_Ji3 ljaj-a 4-adalill Li-lxll (jljjVI ^-aa jj-ajCaiii ^ja tA! ^Liliill ejall ^.-aa (jl 
oCc.liS lilli ^Crd-ii j i (Jila.ill oilc. Aijoili-a dbuula 4-a,i.ia,H jl Ali.It>.!I (jLjjVI Lai c (Jj-^aala-all ^aj-anJ 


dllill (j-a (jlx-a eja (j-a CllLl.ut.il £-aal dllu-sa jj jijj ^3C. -lie. ^ja»A! ^Illlill ejall ^-aal 4-alc. 

j^llj^. (J-aCii (jl t_iajs Aiiliill ciil.iut.il l^i-a iajj j^giill 4-il.ilaLi.il oiajll Aa.Lai-a Lai c(Hanson , 1993) 
(JllLa. ^)*ii-a (ji^ 3 (jlc. (^-Lalli ^-a?Li (jl ^A AiiLiill Cllliutll ^-taJ Aiijla (_}jC-afll (jl . jli^A 0.5 
:AilLill (Jl_ja.'il dlLiutll j»Cc. ^1 sLui^l L_la..i j i X <—S^>a jJSCu jl (JiaJI 
.o^CuA-a ..Va-aj-ja.ilI Jbtj jl Ali-oill Cxj AiiLiill Cllliutll j»Cc. L_la. ; i — 


oCjjj tA*i!j)-a 1 " 4utj|jll CllLilfill AuLiill CllLi.ut.il j»Cc. i—la-J — 

.^^lII. .. Aijla^)il aCjCjiu oClij ji taCiCjoi 

.Aa_jja-all CllLiliill jl Clll^jllaJli 4iii-all ji 4lLua.ll jl ACaj^-all CllLiLiill j»Cc. L_la..i — 

. dll .lux II jl Ajjill ji jLiilli AijLa (jljjl (jjLS-xa*^ I jCS ilij i—La-l — 

. (Jjj-jaa-all j-ai u_a9jj JUu jl jlAj'^l AjLiill Cllliutll *■. llaj i—La-J — 

UU-ax J 5- 3) Ajill ^Jajoi (j-a U-ljoilia ^-lijjl (> _ s lc- 4ut2a3 i—la-a3 CllLlill (_J-alS ^.-a-s. Aic. j 

^ajj j^lill ((jLlj^l CCc. jl^ Cllliutll CCc. (J^a. CllLuuajj jk jj ^aCc. Ala ^3 j .A^jill ^Jaa-i Cic. 4utlaa 


Cllli Cllliiil (dllii J£ (j-a 
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d)l2 dljldll (j-a (aSjj) did 40 — 35 J t lijj^3.1l (Jj3 jl o;21l JlLa Iliad o^iiSlI cjbb^ 

.(Hanson, 1993;Plank, 1992) Ji^aU-all ^aV Iajoc j <jjLu 3I dllutll £-aa. diSj Jj Laa j 
I 4jtllill iajj dust t (Jjiuull dc. ji jIaj^I <La^a A-iildll dliu.H 2a.jp :Sjill — 

(j-a did <J£ (j-a e.la.lj 43 jj 2ajp J t(dldll <La3 ^j-a Pjlllll jl Adllll <3j_pl) dldll <La3 ‘" 

(j-a 2djjJ V dliaJ lgj.lc.l3 (jjs ^-Ia3J j (_JaaJI (jjs Id^aiC. lAjliia.1 pd did 20 —15 


.kajjll jLaC. 

j ((JjliuiSI jjg-la ^^la. jdll <ia^a j_j-a dl3ij i _$\ ^3 Aiildll dldatll 2ajp : Jixdll J £_alH 
i_j-a jsjoi 5 _ 3 ^UjjI <Jjljgll ab?^ <J^ jl) dldll ^jlc-VI diliill j_j-a ^jldll aj^ll .lajjj 
j . ^j! jdc. (JSjjj lAjliia.1 pd did 100 —50 (j-a Jlalj ^ild g4*d £-aa. (“"9 L - 1 ;) =k (3-Jjpll ^bajoi 

LJja, jjgJa (Ji3 jA ^latdll j ^-aall (jjs <dldll dldatll £-aaJ ^lldall dl3_jll 

• (2003 ‘ujj^ J dtib) l —‘b 41 50- 25 ij* <d*il 2ajj 

4-a-dal.lll l_3bj^ ^aaj dua. tdlj_^a2l j_jg2a L^ 3 (ibbi^) ^dldll dld*JI ^.-a-d’i :£paAll 

.(JiaJI ^jjs ^jl^dc. (JSdj lAjliia.1 dd .did 50 — 35 J>a 1.1a “dd-lall 
ejaJI 2aJjj dua 4 jlAj)/l jjla dc ji (_Jj 3 A-iildll dldatll £-aa pd j A ,^iaU 

s2a <^3 j tkKdus dllaA (jl£ 121 dl3j (_£I ^ dldatll ^.-aa jjS-aJ j t^ajoi 15 dldll ^jjs 

>( ^j|jdc. JSdj lAjlaja.1 ^aJJ tdljj 60 — 40 (j-« dliill (jjs dlllll 2dJj <llaJI 

.(dljj 200—50 (j^s AjJ^laJI Aadalill tjbi^^) jbjV^ djllut.ll 2aJj dtll^Ajll 

j ijdll kdla ^3 Adliill dllut.H 2aJj :^tll ... dial t^jja. c^ajljjai Jj^aW^ll 

.dlai 55 — 35 (j^ ii!12 j dlAaVl 4.a.daljH 43jjll 2aJj 
jl <L-ii2| ^jjoijj <_Jja Ajjldll dillutll 2djj : ^11 ... jd j d i 4 jb^ 

.did 30 _ 20 Aadalill bbi^^ U H® J 

(_gjldla bjdaJ lilli (jjudjj duaj o^adll 4 j3jij 1I dliutll ^-aaj :i_uxll J jladuVI 

^ajj J (S)id <_JS tjljb 8—4 dajlja (t_Jjjtll (Jj^dll ct_jjjaJ| tJLadll (_Jla^ dldll ^j-a jtJj 

jdll od-la L. do"n-a (jjs 4a.dallH (_3bj^^ tb 4 J (_bl^ 100 - 50 

. ^alc. b^-d 


135 



<11C. t-_ta.l3 (jix-a j-^Vut.l C_jaj U^abLa j dlliill (Jilali .lie. :4_u|y^l dlLLsil ^ A y 

<ia j^aLail CllLliil ^j-a L-l^aHi 4jj!iil Cajjj^ dllliil l^ia ( ^-- 4 > ^^gllil -GJaiail ^jjiii jj-a Cll3^11 (_yi3j ^3 <jjli 
J •U^*- A J> 4_ajliil pH (jc- ^cllli ^jAaill (jlS 121 LalS <3jx-a (JjS-aJ 4i_)ia]| e.lgj J i ^4.lut.ll 

.'o^aCu (JSi <j.1j 3 Cljlijc- 4 JCjt-aj a^adll ^jjiii £ya Aijliil Cllliic. ia^iS jlaCibU 4-Ualili 


: Processing of samples t^*-*?. 4 jj4^' ^4j*^I 4aJUu > 

t-.9A9ali j ^.-a-s.1 <Ujailia UiSjjil L_ijliaJls t aililmblj ^jjiL^I ^ Aiit-iiil Ciiliut.ll £jCaj ^.Ic. t—la-J — 

.Uiit-iiil ciiliut.il 

. ILLoi -iLaali-a^a ^yc. j <9 JVi dlljjaJI ^.-a'S. ^3 4-aAilioi-ail L-ljliaJI (jjSl (jl L-la-l — 

.< _ iliaHi ^-ajaul 4^jli-a J AjSjjJI 4 jpa II ^3 Cllll.UL.jl £jJajj — 

. Ig-iCaati £-a (jjjijV I Jajj ^Cc. i-la-l — 

. LjIjA <, 99all Cilia, i ^ila-ail IjjS Cllliut.il (_4jj — 

£_Caj!i j tUjLusiSil clj-ail (j-a j jliiH (j-a Ulila <3 jC. ^3 ^jCajli : lialjA Ciiliut.lt t- 9j4a.li .lie. — 

.1 _aiiii ^.Ja^a ^ic. 4_aj!ii^ L_llllaJI 

. (JiialiH ^1 <_4jj Cua. (JSjuij Cllililiiil t- kali La-lic. — 


.(^cJL.. (^liliiil ^iil aHilii*JI £-aa ^g^c. UajbUI CliliLuil 


: References j-al^l 


— Hanson, R. 1993. Sampling plant tissue and soil for analysis. Department of Agronomy, 
University of Missouri Extension. 

~ Plank, C.O. 1992. Plant analysis reference procedures for the southern region of the 
United States. Southern Cooperative Series Bulletin 368. University of Georgia,Athens, 
GA. 

Cjjaaii ^j-lil j£^ajl -ia^ (Jail t Cllaail j Ujuil (Jaiali .2003 lal^il '' r - t^jja (jlaiuail t^jja jalj — 

.U,^ - Lik (ICARDA) AiUll jUiJI J VbJil 
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Preparation of Plant Samples AjjLIil 4-L*^ :<gJl!U1 

(_g_^d jjl L.A.S -.1 j.u.:it..all ^k j i jiV-a-all ^gJI ajulua Ig-a-Ad t—La-J (JLaJI jps AjjIaaII dllutll - u 4 

. Ig-aLLdl Jbtj Ax^jolj ^jjdadill A. ;Uc. 
^>iidall <gi AjjLlaII did Jtll jAdadA dll jla.?k ^A-Jajj j 

(juLaS 4jtla2 4 j' 4-aC.lj aldu^Aj A-ajllil (Jjj 4ili jijla Adldll dl n»II j|j£j Lade. :dUill Jj.uiC' .1 
jl^jL-*a (Jjl (%0-3 jl 0.1) u 'll?A-a (J|jla-aj dllutll (Jjquu <ULti AuLajtll s3a (j£j ^al 131 j tAulaj 
liA ajLuLM j-lda J •<- LlaLaH (Jjlfa-all jlul 4jj)V £ LalL (_Jjoi*j j ^1996 dljj j (jLajLL^ 

t4dl31l <Aj|dtll ^a-aliatH <]|jl ^Jl iill3 (jV AJLLaJ (jjd J “Lj)jaU (Jjjautll A. aIoC. jj (jl ajj^)da ^gJI 

.(Roper 2000; Plenk 1999) J^d. ^|.ddJ ^ (jAa-lJI (jdjtu Jdaiy l_iauoi 1I I3gj j 

(jljljVI £llaSA jJ j C dllutll t- Q.Aad .1 £UJjaU jA dldll ^jJaSLA jps 4_AjaiL-2i I Auljtll (jl I dldll £jjaal .2 
AjljjI ^1 Ig-a-Aj-oSLA jj3 jl_Adll tjd_j2iill i LlaUajll (JiLa jLaull Lai t4ij3a (_^Ia ^'o^iaSII 4j-gald^ gl_^dnrs.il 

f lo i a l A v r~- Ja C . ^allA a3jLu 3I ^aLdLM j->a ^joi3 3L j^a j (_jA-aj-oB / C 3I ^gl A-3a ^a-aaB A.3aQ ( jl t ^ LuiB I 

.(jajC. (Jdd ^laSj j 4-lljla 

(_JaB 4u3l£ fijiA! <!al£ JJ-dll a. jiaU (_],jd9AS (__g_^£jolll j-1a_ j2lll jj3a. jl <A_jAa-aat.H jLauil <Ajoia11a j 
. (2000 (jjjdl J (^Ijd^) ^dl^l JJ-^^I s3a (jic. l—llmj iiil3 J lg.Jt._Ala9A 

:Ajjldll dl.Aut.ll t- iuflaj (jilAllllI (jilaj^lall i_$^.l ^LLl :4_uljjll dlddl i jjAaj .3 

:^jVI Aljjlall - 

4x.Loi 24 oAal ^ 70 — 60 LS^" UJ 3 i addll ^gjljj^a ^k Ajjldll dlujt.ll £_d jj ■ 

,^3x.Loi 24 (jc. u a it jd.ll AuLac. jjj V (jl L_i=k..^ 

. t- fl.Afl.jdlH AuLaC. (Jg.aaj dldllu IjLaS ^gjljj^all ^i-a ^aJlC. i— La -1 ■ 

. lg.dajt._l (JjB dluldll ^da j ^adC. a_.AAa._A ■ 

. j^JI <Ajlaj ^-a jUd gljgJI (gi dljJJ j (j_^all jps dliut.ll i_ajidll glgujl Jbtu ■ 

.dUJI (jjjll Jdaj J (jjjj ■ 

iisil — 

.L_Lailla -iA.aa dl3 ^AaBj 4-nJaa (JjLaSI (gi dLldll dllutll ^dajj ■ 

24 odal .. 65 ls^" g I3^31 jl-fL (_Lajtu (jj3 (_J^.I^ (3^*-! j -^LW m 

.<C.Lol 
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e-liil UajAAAS AjSjjII jjAj^VI liljjj (jl cA_i2jj (jjiLiSlj A-iilaaH jjiliSVI (Jldiuil j£^sj m 

. (_adanii 

. IfrLflaj ^aJJ VA (jjij 4L_ljfa i(_y^ dlilC. Jla) kAla Adlfill dlilaJI dial 131 :4iaaV-a 
J->- V' tA >.ola Aljalla ^1-laJlmlj IfrlaJa (_£^aj Ajjlilll dliut.ll l. ~a.;Aal Axj :4jjljill djLLxil jaJa .4 
jj^l aJU. tijdlxa Ig.laJn aJJ AjIA AAla Adld dlilC. d-lal 131 Lai c^a 1 Ajjil jlaS (Ja-iaj 

U& Ail VI cAjjLj^S Adalaa ^alAaiailj Ajjldll dlllut.il jaJa ^aJJ ollc. j Ig.laJal A_ala lajj 2U UaC.lill 

. ^Aja jjlk ^l-Iadlj dllut.ll jala t-_ laj3 (Jjat..j^all jj^alutll (Jjlaj Jla 
j ^ 65^J-i (_s^ c - Aalajll j-)ajoil ^aJ tAili-a <3jJaj Aalaj ^A ^ja^-all £dajj dlllut.ll jaJa Ixj 

. jj_^d (J2la (Jjlalill f-l^jal (j^-aJ Allail al^j j <_ala j Ijll jl^a ^3 f j >aj tAAaLoi j l^AVx.1 

:<JtUI dl_paa.ll ^ill Aslall olLall (jjoluil 0jtil3l jc- jA.ut.lll :dil_ull Ajjjaj .5 

. Adldll olLall qa ^ 2 jj _ 

. Ajjlajll (_jjlia-al LijLaa jn»j jjjll ^ dill j A£.Lui alLal ^ 105 Aajlll <_ s 3c- ^ *n»lt *— AAa — 

.Ajjlll Ajjjaj JJlaj Ijj LaS Ajjlajll t_jLaia £jj| — 

: References 6 

— Hanson, R. 1993. Sampling plant tissue and soil for analysis. Department of Agronomy, 
University of Missouri Extension. 

— Plank, C.O. 1992. Plant analysis reference procedures for the southern region of the 
United States. Southern Cooperative Series Bulletin 368. University of Georgia,Athens, 
GA. 

— Roper, T.R. 2000. Taking and interpreting soil and tissue samples. Dept, of Horticulture, 
University of Wisconsin-Madison. 

. adadl . jliadl Ajt-ala dfjjjda ( olxallj dtiUlll j Ajjl]l (Jalaj (JjAa .1996 dl_)j i ^ajA (jlxoLl — 

. 1 aLa 410 

AjAsu J A Jj ■ .2000 laal AaC-lj tallA ^j^alx^a3 tAxJalj ^jlail iojjjc- (JZJJ a£- t(jj2l ^a-a ^jljjlll ~ 

. 7 Aal^a Ax- fjl^ A_ii£ — ^. ila Ajt-ala dfj^xdi t ^Lutll xmlll ; dlldl 
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Digestion methods of plant samples 4 jjLu 1I <->LL*JI Jjjla : djlliiil 

. ^j-saliatll j_j-a Ajjldll Aitt.ll ,_£jia_a] JjjS-i e-UaC-V lilli j IfrLlaj t- Ajjliill ^joilll -nJafri 

I—^dag.ll 4iyla ^3 t L. .Ja^il -wag.il j <_ilaJI ^-wag.11 { ^A j 4jjllill dll *m II ^-wag.i lilljA 

^jJagj A *mII (jli L..Jaj]| ^wagJI Aijjla ^3 Lai toJLa_^ail ^3 AJlc. ojl_^. 4_ialiiil <iixll oJLaiSI 

■jj-a-a?. j Cll^)J^ll j ClljjVI ^j-o.a -18 CllljS^-all j (_yaLa^V I q !aau (j-a ^ 1 'l'Vhnlj 

. ^ n-N > n 8 V I f. Lai I j liLjjKjjaill 
Dry-ashing digestion of plant samples AjjLlUI dLLxIl tilaJI -nJ a^ll . 1 
.AjjILill jj^aalixil (j-a djLnll !_ 5 jLi_a JJ. 3 SJ :SC0pe (-flAgJI J 4 _jULl| .1.1 
(J^l 4_iiliill diliutll -ajjag.,1 0 . 11 a. Aiyia l. al^ll -wag.il Ai^la ^).mj : Principle ^1*11 hull .2.1 
■llillll 4igw “Liyla lgj| LaS tdlldil ^3 4wald. oj-ilill ^^aaliatil j Mg, Ca, K, P jj-alixll jj^sj 

J12.J 33 J . ^L.Jajil ^jJagJI Aiyla) (jLlixil qa A^jlill ^jlaLa^VI i—lidj 4-ljl^al lillL ^1 L_ialjJaj 

(Zn, Mn, Mg, Fe, Cu, Ca, K) j^Lutll 4_La£ll aS\ Issac and Johnson (1975) 

3j*J j i_JIjjatlI (jJaau i sUJI ^j-iagJI Aiyla 4_j| Vj t L.-Jra^il j t_il^ll -wag.11 Ig-j^aLLdlml 

:Utill M Uo6U lillL 

. Clllll 2 Ljll^JI j ^ jjjjLjjqill tCjjjjiil JiLa ^j^salixll jdil — 

lillL (_s^ c - 1 . 'l»"'l' J ((jjil^illS) jjLCjjjjll A.\iy J* J* (jj^aillj ^j^aliatil i_yaju ~ 

. JlLa^li f.Lail J_jlS ^j-o-a-. 43ldal lillL£ j ^.jjjjjLLj ^IjldlLoiLj 

2>a ^j_aalixll ^j^aLLidaiV ^Vu n-all ^j^a^llj IgJLL^jl L_l*wa)l CS"^I (—lla^yall (_^aau (jj£j — 

.Ajjldll A.Vut.il 

:Apparatus djIjaVI j Sj^VI .31 
• 15 ± f 550 ^1 sda^a — 

. 30 diLiia. — 


• lU 20 iJDJ^ ~ 

._jS_^a!l a-Lall jjlS (_ya* aa. — 

. 1 1 j JaLal l a-LalL (_La$J i jS^a dljjl <_La 320) ^^-aUaj 5 ^jj^l _ 

.^jjl 1 jiaLall pLalL (_1a£j tj^>a dljjl la-a (_L« 128) (^j-aLlaj 2 tlljjVI (J ^aa. — 
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:Procedure .4.1 

. ^3 j AiaLnll jj-a ^ 1 Qj — 

jjjlll Jljj dllclui 4 (J^VI (_ s ^- J f 550 oJLa^a]| ojl^. AslJ. 1 £3jl — 

. -iLa^l ^ja ^I 

.'a-la_^<i]| qa ClAla." ^)^.l — 

(_J-a 2 AiL^aJj Jljj (JJJ-3 Jljj V JsLa^ll (j_^) ^ja <iail ^3 ^4j 121 — 

,jijl J oA^^dl ^ Igdijl j if 100 (jl auuJ I ^gic. L . '«& : > fj ^^Uij 5 HNO 3 

.4£.Lai O-ld liljjj j f 500 l!*- 53 - 1 (_s-^ 'j~MJ 4_2kJ.i 

I_ai^. J jSj-all e-Ldl jjl£ ^ja J-a 2 <—iiial fj ^)2aLdl e-Ldl ^ja 2alij ^jJalJ JlLs^)ll a-Jaj — 

.2x.Lai 'ilA J^dab ^Ic. 

^y^A^) 4ilS (jl qa JiStlll £-a 2 d)jjjl ^CriA^. 2.5 <—fl (Jjdall ^jC. ^jjl — 

(jljji (j-a JiSllll l_UjJaaj ^J^a-a^JI ^3 fi 

(J-a£l J (oj-ildl jj-lij Jla. ^ (J-a 10 jl) ci* 20 (_gjC*-« L3JJ - 1 LS^j JI jja^ a l l <J^d — 

(jjjj-lll (JAjujI ^dll£jijjaill^ L-LoiljjJI JlSjp Clia jlI j_yax.l Jjjjdl idjjl j <L<2)lxJI 

. ^j^alixll ^y-iSil Aim.," JA.I <_Jj3 

:References .5.1 

_ Isaac, R.A. and W.C. Johnson. 1975. Collaborative study of wet and dry ashing 
techniques for the elemental analysis of plant tissue by atomic absorption 
spectrophotometry. J. Assoc. Off. Anal. Chem. 58: 436-440. 

- Gupta, P.K. 2000. Soil, plant, water and fertilizer analysis. Agrobios, India, Jodhpur, New 
Delhi, p.438. 

Wet-ashing digestion of plant sample AdLib CjUjjlII <_Jajb ^$ , b .2 
Wet- dLLmltmH (jiiAZ. j fj±L!LuiM £-# jdj^b djjjj£JI (jixfta. AdLib CjlLxJi fJaA .1.2 
:ashing digestion of plant sample by Sulphuric acid-Selenium and Salicylic acid mixture 

(jjoLa qa j tAijLiiil diLuxH s2a f3±luZ :Scope i— aa^JI j .1.1.2 

• (N, P, K) 

j cIujjSII ^c-a-arN..! AiaLiill <iudl <^c. 44jjJall s2a :Principle .2-1-2 

. ^ fjjj ja'VI ilAaL>) ,^1 (Jc_-a-Lj 

• lU 100 f^A L-iuljl ifjJaA jl^ : Apparatus dljJVl j S)$a.VI -3-1-2 
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: Reagents Jlj-ail j Jjila-ail .4.1.2 

. ^£_^all CLl^jSil — 

.%30 ^ >»iSI f-La — 

.(Selenium reagent mixture: 1.6%Se, 1.6% CuSC>4, 96.8% Na 2 S04) - 

:Procedure J-a*ll 4ijjia .5.1.2 

. ^jJagil L-J_j^j| (_^3 j ( _ s 2c- **.J 4j_j^-la<s j 4il^. AilLlj 4ilC. £-0.5 (jj — 

L-nalll (jJUxSJ ^^gic. jf^ail Clll_^l£il ^_pa.a?k qa (J^s 10 <- .kJ-al — 

-lC.Lui<s ^ 1 L. AjJ-al — 

. ^tiil ^.jjii 0J_)^il J s^Lall L-iiajjj Ja-lLaJI lZIjzl ~ 

^ 150 ojj^il ( _ s 2c. (<L*jJuj 4il^)la 4-Ia.ViJal J ->jJag,.,ll ^^gic. L_LLjlj| £j^a ~ 

. djlc-Ljoj 3 o-l^ii ^ 380 ^ 4c. Cx < —*o«lxii 

.^jli 1 jl <—alixx A,\,util (jji (jj^j (jl c_La-j t^)JJ 4c.J j ^jJa^JI J)l$-a. (jxs ^)i.l — 

. ^jiaLail f-Lailj Jxs 100 .-»■:>,rail (Jxi£l j ^Jra.ll j jlaLail pLail t_kxlal — 

:Reference £^>»il .6.1.2 

Jackson M.L., 1985. Soil Chemical Analysis— Advanced Course, 2nd edn. M.L. Jackson, 
Madison, WI. 

: Wet-ashing digestion of plant sample by Aqua Rigia ^giLdl *Uib dilalil ^JaA .2.2 
(jxs (jSxsj j cAiiLliil i— iliw.,11 ^jJag-i AiyJall aAA ^AaluxJ iScOpe l—flA^JI J 4_llil| .1.2.2 

.CllCiil AilSiil ^x-aaliatii j^jJSil ^jla-ail 
4 =lja Aic. 4 c.Loi 16 liljjj j ^.SLU t. Lail ^l.iaJ.Lailj 4jjall 4iic. :Principle ^1*11 l^<»il .2.2.2 

.4c. Lui 2 sAa! <- VA,a A_j 2 ljj 0J^ail ( _ s 2xj c43jiil ojj^. 

:Apparatus dljJVI j S)£a.V1 .3.2.2 
.^JaA jl^a. - 

. <_Ls lOO i—j-fjkjl — 

:Reagents A-aj2sCSI jIjaII j JjiLa-ail .4.2.2 

. ^Sjxiil dl^J^il ^_ua.a-k 
. ^jSjxiil ?. Lail JjiS — 

:Procedure J-#*ll 4ijjla .5.2.2 

.(jjluia. (jljxxs ^j~k uall j 4jj^>.i-axH j 4il^il dlliiil 4liC. ^ya 0.5 (jj _ 

.^jiaLail ?.Liil 0.5 -J a.^.liaj ^JaA i—J3AJI (_gi l^JtjJa — 
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. e-UI (j-a (Ja 6 <_ij^al — 

j-a (._a;a-s.Ml <lo&j 4 J-a 9'l dljjVI (_pa-a^. j-a J-a 2 <_i^ial £.UI J5j2uJj -JjjoiJ j ~ 

. jhi.JI Jic-L^ala 

.^CllL^aL^.)^ -»jJag..il i—Ujljl ( _ s Jc. L. a'lS-all £jJa ~ 

. 4jjjJaaJI oJlUl oJLaiSI 4-iLaC. AijiJI t _ s Jc- ^jJJ Aa.w.,11 £-4 — 

.-jjj l^C-J jiic-Lai aJLal ■>, 130 ^=kj4 ( _ s ic- jW^ 1 C-UjljVI £j-ia — 

.J-a 50 (jJI ^aL^J I J-a5l j J-a 50 <*j-u jj4*-a <JJj^ (S* J *- 4 'S ,a I I JjoiC-I — 

:Reference .6.2.2 

ISO, 11466. 1995. Soil quality - Extraction of trace elements soluble in aqua regia, part 6. 

International Organization for Standardization. Geneva, Switzerland. Available at: 

(www.iso.ch ). 

Wet-ashing digestion of plant £-* dLjjKjjjJl l K^X 1 ^4^' H 34 -3.2 

: sample by Nitric acid and Perchloric acid (diacid) 

4-DLi. j-a (jS-aj j tAjjliiil diliutil 4ijUl s5a :Scope <—J .1.3.2 

. dlllill ^9 j ^j J ^-salixJ ^.\S\I jjll^-a]| 

j dijjVI ^jn-a-k JojIsl A.J-a xjj 'ji 4_£jLjJi 1) diliudl ^jJoa : Principle pl*21 DjaM .2.3.2 
j <U)Loi -=uL^a3l AjjEjll 4.'ux," Jja-jj 200 J j 4 jS>a]| lilrjjK 

. jjJI (_^aU-qj-aV I jl^a. jj 1^j 9 Sq_j2k^a]l 

:Reagents A-02sU) j|>J 1 j JJh-Jl .3.3.2 

.9:4 jjjS_)-JI dljjVI j liljjlSjjjJI ^_u-a-a-k j-a Jajla. jA j J jkxl 

:Procedure Ja* 11 AijjJa .4.3.2 

.J-a 100 ^jJtA (_^3 (j-a (jjjLaia. jljj-a <_ s Jc- ^ 0.5^4^ j) — 

ajJl lijjj J . “VilC. J£1 (JjA-a j-a J-a 5 1 _Sj^al — 

A-lLaC. p.l±j| ^ajqll ji-J $. LaJL as-ji-a-a CllL^al^.Lj ^.Ac. j jl^a. C-UjljV I <_]ij| — 

. jnc-Loi Sa-a] ^ 200 ^-=j^ j 

l^c-a J ja ljjjUVI ,*ijl - 

. S-Lallj t-JjjjVI j-a--o ^^4^. dlL-al^VI (_4aC.| — 

. ^jlaLall a-Lallj ^aaaJI (_J-aSI j J-a 100 jjLut-a (_^3 !)Lal£ J — 

:Reference .5.3.2 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization, New Delhi. India. 
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Determination of Nitrogen cljjVI jjjSj :£-j!> 1I 
: Determination of Total Nitrogen by Kjeldahl method JaIjIS AJLjjiaj <^2111 CjjJVI jjJAj .1 

.CjLuJI ( _ S J81! cjjj^l jj-iSj :Scope j 4 jU 21 .1.1 
^ l^JUU j diLSjall ^CaA (jc. <c=cjljll LjjaVI jjlaij : Principle (»l*2l ijj-ail .2.1 

£a liljj^jjll ^j_oa-a (Jc-lij (jC. <ajlill HiB 03 Clllj^jlll aj\jM ajjla-a ^aJJ Cilia. lillj^jlll ^jl-ia-a. JjWa 

^ Jallika k_iCul£ ^alCalLollj jl 5 pH 4^ajC ( ^ S JI e-lall ^_jl£ ^jlna.-a jl Cllljl81l ^Coara 4,.1-aj.ilIjJ a LlijaV I 

. ((Jjlja ^>aa.i + jjJa.-a^' I J jjj ^8 f“J^) ^.jfLjjlajji ojjlxa a.iaj Cj^aj ^aCC. (Jla. 

.(ajST o^=kj j j^j oCa.j) JaIcK jl^a. :Apparatus CjIjjVI j S)$aSM .3.1 

:Reagents 4»«pUI jIjaII j JjJLa-ail .4.1 

<iij| j j2aiall e-lall ^3 ^ajjC_jja^aJI dlla-la qa £"400 k_]jl C^aUa! 10 ^aj-jC^aaall Clll«ila (J^ia-a — 

. jiaiall a-Lallj ->a.a..il (_Ja£l j jail 1 4 jljoj (jjjjC ^1 

5 4.a -ja . -a . JjjjC ^1 ^j C-a a -a { Jja 500 k_ijCal I^iCiall (H 3 BO 3 ) ailijjill (_> <aaa. (J jl-a a — 

^Jc. Cajj (jl l_laj tjjilll (Jl_jla A^jjl j ]-lia. A£ja. j jlaiall e-lall (ja j!il 3 > LCal ^aJ _yil 

• tjjjCll (Jiaul ^3 k_Lailj H 3 BO 3 jaljdl 

4_jll.ia.j8II adall 1 —iia I^-allaj 0.01 (C 4 H 11 NO 3 ) (jllijajijal lI/'u * 4 1 _ S '-- 8 jj. 1 aA Tl'is (JjWa — 
4^.lsaj ^ l^Jaaa.| j lACjj ^aJ (dllc-lta CjX o-lal ■> 80 ojl_^. 2^ajC ( _gic- Tris 4-jiill 
(_Ja 8 l J jjl 4jua (_3JjC ijh ^jiaLail e-lall ^3 Tris ScLa (ja ^ 1.2114 l—jil j Jjalc.'l/I 4-a8^a 

. ^jlaiall c-lalli .aall 

^>2aiall e-lall (ja (Ja 800 _ 600 ^jCa I^^-allaj 0.01 jC CllJJJlSJI (jla-aa. Jijia_a _ 

j J]j±j <C.C ^aJ Icja. J J>S^a]| Clu_^£]| jlajia J^s 28 <—LCal i j!ll (_gjLut-a (_3JjC ^gi 
OJA 100 <— iia. . ^g-alial 1 H 2 SO 4 (Jjia-a ^gic- j laLal l a-Lailj jjJ -arkia . i l (JaaSI 

.^g-allaj 0.01 H 2 SO 4 Jji^-a ^gic. J j j ^aa . 11 ^jiaLall pLallj (JaSI j jll t_ 3 JjC ^ Ja 10 

Q_>allj (NH 4 ) 2 S 04 ^JjjjaVI Clltjj_^S (ja 4_iiil| 4_Ajljal8.il oClall k tara ‘.^\ ^gj-oljall jliaall — 

^aJ t t jl)lx.'il 4a8^aa 4^.liaj ^3 lg_laa^.| j k iq-jaallj C^)J tjjjJC-Loi oAal -a 100 '4^1)^ kS^" 

|CA . jll ^gJI ^aikJkll <_Ja8l j jiaLall plall ^3 4.33-N.all ^ajjjjaVI klltlj^jS qa ^5.6605 k_lil 

. jll <_gi NH 4 -N ^1.2 ^ C- Ji jjjkal l 

: ^gJtlllS .iraljiaaH k 441811 ^a liljjjjll ^jl-aa~a ^)al-a. 1 a j 4_j8jjlajJjl o^jljta aC^j Cj 2 aj ^aCC. Cjc. — 
f.lallj ^yl\ ^gJI -a^-rkll JaSI ^aJ ^jiaLall f.lall (ja Ja 900<_^ %4 liljjjjll ^jlaa.ia (ja ^40 k_)il 
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j-laj ^g-alOaj 0.1 NaOH l_SjJal tjalia.31 l_Lujl^ll (Jjli\-a ^j-a 3- 4 5 1 _SjJal j ^laLall 

•(W& 5 (jj^J Jjk-all pH) g3j^jV' I Ojill jj$3» 

^gi 3^a J-a^-l (j- 4 O.lj I O' 4 ^ 0.5 (-jil j JjJaau — 

• %95 JjitLVI c> lU 100 

:Procedure J-mOI 4ij>la -5.1 

• ILLai ojjSiall ^jAnLjoill j Clu^jSlI ^jJ-a-a-k 4iy0aj A. ia.ll ^j_iaAl — 

. jOaLall (. LalL j-lta. ^ycuJa dlL-al^NI (_Jjo£-I j jl^-a. O c ’ *■. J4jljVI £3jl — 

.^laLall a-Lallj ^a_aJI J-aSI j 3- 4 100 4jlj-u (_gj Lut-a 3-IJ- 1 ^ !)Lal£ <J_jl^-a]| ^jJuj — 

,Cliljj]| ^gi (_g-lSll Clljj^l jjJlii] J_ji^-all ^Jj-aJ — 

j ^g-allaj 0.01 H 2 SO 4 4-i-allaj Ja-bJallj j.13 IpH -II jW ^ 1 0 a j Ji -‘ a ' .Oa.tf.ilI 4_iLa*j (_Jj 3 : jjjaSjOl 
0.01 Tris Jj.Wa (j-a (_J-a 10 <L-aila (JJl^-a Aj^Ij ojjUt-all Jjl^a. <313 

• 3** 0.03 (j o > ^i dlj^alx-all (3^ l -7- 1 >:i *5 pH 4akjJl 3^ “^^Ijt-a J ^Ikj 

I^gil LaS H 2 SO 4 -1 4-j-aUa ill L-boiaJl 

Tris Jjla-. ajjUc. 


10x- 


o^jUuoll p w3.,i.3l du^^ll 


CjjjjSJI (jixaa. AjjUc 


*^gOj i a ^ ^3-a& ^jj 

100 ^ la-illI 3A 3 <3 jJaLall e-Lall qa 3- 4 1 J ^ lOu-all 3jj _ j0l l ^y?A~*. J ^ j-a 3- 4 1 £ j_a — 

(jS-aj) JjW-all ^Jajoi-a 3 ^-uJ 1 tf3-a]| L_ 1 ^lj| dlalj 3 A a ll ^.jJaj 3- 4 

• ^ y '_ '**- 11 . ^3a^ 

3 -a 100 4j«j-u j Oatfill 3 jj^ Ifrx-J-a j <-a4ll*ll (j-a 3 ^ 10 4j-aLall <luail_jj L_l^jail — 

.^g-allaj 10 NaOH 3 jl ^ - 4 3^° l !- 4 10 1^31 <—a-jai J 
. j-Oatflll A. il-aC. |jul j ^.Oatfill o-l^j ^gll 3jl^- 4 !' ^..Oatflll 3-L5" 1 — 

^ 3^1 j ^)0atflll A. ll-aC. i_aSjl yiaiall ojLall ^j-a 3^ 35 ^aaUJ La-lic. 3^^-^ 4 ^3U — 

. ^)J 3 »Jull <illa ^gll ^)iaLall ?.Lall ^j-a 3^3 i_ilS-all 

Jxj • t _ 5 ^l ' 3 yl*-all jl^. La. lN'u a^a ^g-allij 0.01 H 2 SO 4 3j jla-aJ 5 pH ^gJI a_>laa-all oJlLall Jjlc- — 

. 3j33all L. 3raa.ll j A^ItuoiII (J-^3 J t _ s - l ^3ali*-a]l lilyalill (— jjjJaS 3 ja ^-l I3^1 Jt 3l 3 - 4 «• 1^331 

.^jla (Jji l£ t _ s -lJ A-ijlii 90 o^al Cllllix]| jjjj jjJatfill oJl^j jjajii l_ij>. : i — 

3U ^-^l -ln.5i j jjjjjoiLiS tjA jlis.^ <^ c ’ ^.Oatf.i A.il-aC. 3^ (_gjfiVi 3 I — 

.<j£jjUs jj jl i^ylj '- 4 

. lijLa, ^jjJa^-all Jaili-all 1- AjoilSJI ^-a H 4 BO 3 (j^ 1 3* 5 ^la-jUll 3f^ _ 
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qa J-a 40 — 35 3^01 5-aS _Jjlas53l 4 -Aaxj ^3 — 

. 3 ;^,.nil 3 lia ^51 ^laLall a- Lailj L. ViS,a ]| <jJj JjuiC- I — 

. 0 jliil J.^vs VI (j-a ujlll ,^-allaj 0.01 H 2 SO 4 (J si a i Jjlc. — 


:Calculation Ljluta. .6.1 


14xl00x 


55 |JjW ^ W AjjIjC-X^ AAUdi] ~ ^-n. ^ — A nat 51 SjjIxaI ^4A"u>i<a51 


1000 X AjpUjll A m 1 ' (jjjX e_i^_i-a]l 


% N 




:References jaI^aII .7.1 


— Walsh, L.M. and J.D. Beaton, eds. 1973. Soil testing and plant analysis. Soil Sci. Soc. of 
Amer., Madison, USA. 

— Van Schouwenberg, J.C.H. and I. Walinge. 1973. Method of analysis for plant material. 
Agriculture University, Wageningen, The Netherlands. 


Determination of Berthelot Total Nitrogen by J^j) <j-&il cjjjVl jjJSj .2 

: Autoanalyzer 

j j ClljjVI JISjujI AilS Aiajlall a2& iScOpe <—SA^Jl J 4_jIa1I .1.2 

.Ujlilll Cllliptil ^3 I (JlSuiVI j 

CliyjSlI i_y aaaj lilaj LajJaA Uialliil dlljjaJI JUiiaj ^Principle ^ 1*11 t.tjall . 2.2 

3^11 J dllaLai Asl'A-ail (Jliaul i- 4 ^ dllstak^a j dll^C-Lui^ 

3 jla Jaui_jj j (—Loilla a^jK ^-lSj-a CliVj>,n5L2l £-a (Bcrthlot dljLjJJ ajj-iJ Jc.li!L 

£-« dna. 3 a t-jjaillLall jiAa-k^ I 3 jlil j3 ^ l-»» jl 

. 3 I 1 Si^jlj 660 ^^ 3 * J ( _gic- IaJ (.S^il J -^ ajai . _jH 


3*j j (Jjjl^all ojlSc. j 4aili-<dl i—liiojjj 3jlill -Ixu^ll 3-ijJ 

.pH -51 £3 j d?3 EDTA <—aL^aj 135 diUjyill 

. ClljijJAJ JcliS ^LsJy -iC-LuuiS ^.j-pjjL-ra5l 4_iLlaJ 

jl^a. : Apparatus dljJVI j S)$aV 1 
: Reagents <UjiU! Jlj-ail j JjlLa-ail 

j ^laLa f.La (_5<s 800 3-55 _j^. ^3 j ^»jJ^jj^a5l Clll^jlajia 3 s ^33 ^-l3l 

03J J_j5-a Jx 3 <—Sj-ial jl5 1 (_5 aSI j 4 ail CllljlLoi qa ^ 24 <—Ljal 

.5.2 ±0.1 J) HC1 j pH -51 3 ^ dakl j 30 


.3.2 

.4.2 
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‘jiaLa a-La J-a 50 jj^-all Alm5 >jj.IaA ^25 4-lLI '. ^j..-all CilH-UalLoi (J_ji^-a — 

. l-ll^. -lalil j jll ^11 (_J-a£l i jj^all dlLLljuilLj £-80 '_L^ial jlaLa a-La J-a 700 '_L^ial 

jll ^11 J-aSI j ^jiaLa 5. La J-a 800 (_j-3 ijj— all .lijaili ^ 1 i_]LI ! ijj— all .luoi — 

.£-_^joil oJLal CIijIj Jjia-all . (j_jlll Aialc. 4^.lakj Jjia-all (j_^i t-lalAl j 

^jiaLa a-La J-a 800 <^3 ^aj-p^..all CllL^jjLljaijj^l (_gl^ £^2 t—iLI l iPjj^Luoijijjl (_gl^ — 

i—J_jpl ^.lijjail ^lai jJC. ^gjaj^all (jl£ I LI .£^ijail oAa! CluLi JjLa-all . jll ^11 ^aa-aJI J-aSI j 

.kLa.y<_La 0.16 (ja^j kida^s 

£-0.3819 jl) (NH 4 ) 2 S0 4 fjjj>af ciiUL, £- 0.4717 : j-J/^ 1000 f Vl ^Ull Jjl^all - 

. ^aLaJ I (_LaSI j <_Ls 100 i_gjL}*^ <_y9 ?.Lill ^ 4Ui^ 

(j-a (J-a 1 <0.8 ‘0.6 ‘0.4 ‘0.2 (J- 4 100 (_gjL}*-a (JLLS- 1 Ls^j Li. :4-ljailAll (JJLa-all — 

: cs lc. CllLoiLlill (_j-a kLoiLaill sLa t^_^^aLLi'u2^I (J_jii-aJ CaLLatll ^11 (J-aSI j ^I ^juiLlill 

.clijjl jLl/^ 10 ‘8 ‘6 ‘4 ‘2 

:Procedure J-a*ll kLyla -5.2 

. HjLoi ojjSAaII ^j.i'uluall j JjS_)-all Clia^jSlI kiajlaj A.iix.ll ^ajJaAl — 

. dlllill Ijic. La 4i.ut.ll “LLaLt-a kLalc. j JaLL ^jia^. — 

.(J)lfraJI (JjjuuiJ kiyla^ ^ILM Jla^al' jW ^ 1 <_j-l c - dlli.ui.il ^dlj^^LliiyCllLljajllill <lmlui IjSl — 

:Calculation l-jLu»a 2I kLyla .6.2 
-------■— = % N 

100 00 X AilLull 4 n» 11 L 'j) j 

:Reference J^j-dl .7.2 

Novozamsky, I., R. van Eck, Ch. van Schouwenburg and I. Walinga 1974. Total nitrogen 
determination in plant material by means of the indophenols- blue method. Neth. J. Agric 
Sci. 22: 3-5. 

Determination of Berthelot Total Nitrogen by dijljjj ^Aill djjVI jjjSj .3 

: Spectrophotometer 

(^Ijiiill j ^^Liij^LM j (_gjjaxll^ dijj i yi (JlSdl 4ilS Aii^lall sLa jjiii iScope i— sa^JI j ^j1*1I .1.3 

.Ajjllill dlllUtll ^ ^^i^l JlSd^l J 
^ua-ary) lilaj LajJaA Cialiill dlllutll ^jJaA ( _ s 3c- Aiylall sLa Ad*j ^Principle ^1*11 I Jxall .2*3 
j dllalm ^11 4aiii-all dljj^l Jl^aul La^ CllLta^a j dll^C.Loi<s CllJjlSlI 

iajoijl j L_Lailla ij_jK a_lLj-a dlH-l».>ulLJI jla. ^Bci'thlot Clljlijll Jc.lij^ SJjJlJ ^glll 
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JySjl £A AjJja dua. ja L-LaLuaH (JjjAll jdaaVI jjlll j2 JjiA3j.lj| aj£ja ^laxj Jjij 

. j!L«s_jjlj 660 4ajA JlA 3 ls^" IAj <_5^ J (ji 
. jla jj jk ijj Slnu i jl$a :Apparatus <4 i1jJV1 j S)$aV 1 .3.3 
:Reagents 4-aj5UI JjaII j JJEa-Jl .4.3 

^gi NaOH j^-ral) - 1 aja£jj. 1 aA ja 200 J-llI IjJ/Jja 10 Jx-rall -IlaS jj-IlA JjWa — 

. Ja 500 ^gll Ja£I j d* 400 jllj=». 

(J Ja .A ja Ja 105 ji C 7 H 6 0 3 d lAu a jS Loi j io A a ja ^110 y-i5l : ax^L la - I La]' Jjia-a — 
.IJjaEa JIaxIaNI Jj 3 ajdaa <Ja 250 (_glj Ja£I j ^.j-p ja-JI ^Jjoi£jj-IaA 
a-Lall A-IaLja ^.j-p ja^JI 4dl±j dllfiAija oJ .a (jA ^ 26.7 aj 2I : 12.3 pH ^xlaia J j , W a 
jllaSjjJua ja Ja 10 <—Ldal . jd 2 (_gjU*A Jj_p ?• IaII ja JJp Na 2 HP 04 . 2 H 2 0 
.LajjjA<a pill jl£ 121 JjC. j pH jJ3 . jlaLall £.Ia 1E ^»aall Ja£I j ^.j-p j>a! 1 
. e-Eall ja Ja 100 ji Na 2 EDTA.2H 2 0 ^PjaJI cljLdiJA^ia ^Jc. 4 aj2I :EDTA J jW a — 

ja jll/ J ja 1 ^glc. (_gj)"laj ^IaJ (JJ,\~1A I^JjSla. 5 -Ia^ ^j-p jat»H diajjlSjJuA Jj\~ia — 

Ja 20 <— ala .(jjlalll ^hVnul j£aj) IjAla ajljd ^jjj NaOH j21/Jja 0.1 ^ diajjlSjjjA 

. Ja 100 j^gll jiaLall s-IaIE ^I (J j1iw a. 1 I ja 

(jA Ja 100 <_gl C5FeNgNa 2 0 ^jp jA-a' l jA 50 ajII : ^j.p j.,^1 1 jLAjjjjjlij — 

.IJjaEa JIax.1jaV I Jp jdaa . jJaLall £.Ia1I 

Jjla.A ja Ja 100 £a ^ajpjAioll CaXuaJLa (Jjla.A ja Ja 50 Ual il Ula.A <_ LaIS — 

•EDTA J j . W a ja Ja 5 £-« ^.jPjaJI 

. dujjlSjip JjWa ja Ja 50 £A ^IoIaII JjWaII ja Ja 200 Ual l2 ■U.'irt.A i. LaIS — 

*Ult (NHJ 2 SO 4 f j^jAl CaUIa ^ 0.4717 :Jii/^A 1000 Jjl^JI - 

jiaLJI a-LalE -L^.T^.SI JaSI j Ja 100 CJjjE*- 4 JjjJ ^ jlaLJI 
j a Ja 1 <0.8 <0.6 <0.4 <0.2 Ja 100 L$jE*a (Jjj^ AA-aUlj Ja. :4AjAEall JJLaAll — 

.djjj! jjJ I 10 <8 <6 <4 <2 •(_s^ c- djluiEall jA <LaLa1I s2a ^jaEJI 

:Procedure Ja* 21 5lijJa .5.3 

. EjLa (JjSJaII ijjjJjjJl j JSjaII CIijjjSII jiaAa. 44jlaj AA.ut,ll ^jasAI — 

. 41aEla 41aI c. j AaLa jjJaa. — 

. jlila.'il l_iijEI J] -=Lmll ^dJ^AALliyCllljjAljJI ja Ja 0.6 4A-alAllj Ja — 

; l^la JS1 i_Ldal — 
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. 3a\jJ j 1 Jaiii-all J ^ja J-a 9 B 

.Jalkl j 2 Jail's, .ail (_]_jl^-ail ^ja J-a 15 B 

. (jiic.Lai s -lal JjW,ail ^ .1 — 

. 660 JjJa ( _ s ic- LaVI IjSl — 

. ^jLnll ^.Wuiil ^ajal^i 1—LallaJI ^l..'l.aLualL jl ^gjlalLaS Jjjjil LS^" *—>Lj^L?^^ <LalLal £3 j — 

. 41ll£ail djj^l (_J^aal J ^g-ia-ixJI ^Jc. l —‘LljJt.ll Clllf.|j3 -laLall — 

:Calculation tjLo»a2l 4ijjia -6.3 

Wu" X^4J^uVi jl jAiluJI) (J^»7k*\ 


'% 


N 


100 00 X AjjLuII A nat \l L j j j 

:Reference .7.3 

Novozamsky, I., R. van Eck, Ch. van Schouwenburg and I. Walinga 1974. Total nitrogen 
determination in plant material by means of the indophenols- blue method. Neth. J. Agric 
Sci. 22: 3-5. 

Determination of Total jiuuj <_Luil£ ^ hVu ^L Adjih 4ijyJallj AjpL djjVI jjJSj .4 

:Nitrogen by Nessler's method 
.diliiil ^ ^^Kll cjjjVI jj-isj :Scope j 4 jUL1I .1.4 
£>2a dua. NH 4 + ^1 djj^l JlSdl ^Laa. <JjaJjS <jj2il jdaA a*j : Principle ^1*21 IaaaJI .2.4 

(jS-al ^Lll dljjjVI *daS tjlasjili 425 (J_jla .lie. li_ji l;J-ajt-a ^)Lauj Jjl^-a £-a aAjLoill 

.JLjAaIII i —la - j SaL^II Jla. ^3 J J-a 100/,*- 4 0.15 (j£- Ajjj u' 1 - . - 1 - > t ) ^ l&jLoia. 
L-.uJj j.La.U (J j\->^A £-a (jlLlSaij LagjL? Mg +2 , Ca + " Ajljd A_j2lj dljijV I 4_La£ C_iLuia. (JjJJU icifiLklAiil 

. Ajl_yaJI aAA £-a Jrd-a SixA (_JSjdl (_£a1I j ^ajjjoilj^lil j ^jjA^oail dll^lajia (._ lillil 

. jlajjja ijjj£iui jl^a. :Apparatus <dljAV) j aj^VI .3.4 
:Reagents 'LapUl Aljodl j JalLa-all .4.4 

U J j^.j (Jla. ^3^ Lljj-aV I J J (jC- < LLSIS pjqni Jjl~i-a <i (. jlaaJJ Lj_j-al (jjAj jJ^Aa q. La — 

. ^ jkiu^j I Q_jilL f. Lail (j_jiL 

(_J-aSI J 100 ^J-ail (_j-a ^-50 I^jJjoiL^dl j ^^-ra" dll^lajia jjl~i-a — 

ci 41 100 Cf' J %25 (J j\^a J. j j jqdl (J qiaflj c^jiaLall a-LalL 

t|^Lail (jLjL J 4 kJI frLul JjWx.il 12 a ^3 ^iLaia-all A-^a£JI 4ic.Loia-a j ^laLall (■ LalL 

.A-ajlc. 4^.l=kj ^3 J_jLa-all I2 a JaL^.1 

j jiaiall f.Lail jjos Jos 30 ^ KI (Ja ^25 (jj *C5^ jdaa-j ji (jj^J ^>LoLlj Jjia^a — 

Jjliaa (jos Jos 870 <- ida l j Jjl 1.5— 1 (Jo)l£ cJjLaoall I2a iHgE (j* ^35 
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A-alalc. A^laaj ^ (Jji?>.,ail iaA^.1 i llij A_j_jl ^-U-saJ A^jjI j <J_ji^-all %15 KOH 

• (^cjli JjW-ail Q_jl] -Sjls (_^3 AjtjJa j A-a^A-a 

. ClDlc.lil]| ^ial C 7 H 8 (J_jltiil (Jj A-a — 

. ^aLaJ l J-a£l j jlaLs a-Ls J^s 900 ^ lgj2l J KOH (j-a ^ 150 (jj :%15 KOH J jW .a — 

1 ^ tj2aiall f.Lail ^j-a jll ^ NH 4 CI (j-a 0.3820 4 -l 2 l IClljjVI (j>a J jW .a H 

Jalij 5-3 A_lll i ij^al j A-ajlc. A^lakj ^3 (JjA,ail I2& J-aAl tdljjl £a 0-1 JjA-all (j-a J-a 

. ^alc. oJLal ^IL-sa (J_jA-all I 2 & CjJjllj 

(j 2 aiall f. Lallj ^x=>^JI (J-aSI j J-a 500 (Jjjj-i ^ JjA-all (j-a J-a 25 2 A : J-axll J jka _ 

• Clljjl £-a 0.005 ^gic- (_ gjA-J J j>W .a i l I2j4s (j-a J-a 1 <_]£ 

:Procedure J-«2I 4ij>ia -5.4 


NH 4 j4sjll aJj^I dlljliii>Vlj (JJAill A-aj^UI <J_jA_all A_La£ j.13 
. lijLoi ajjSAAll ^ jaIiLjoiII j jS^-all C1 li_^i£]) ^yaA^. AiyJaj AJi.ut.ll ^aa-iaAl — 

qa t j. nJa . ai <—ij^al ^aJ ^ AjuJa j (i_}a 100 A.< ajk.?a (_g21)] ^jJa^ll JjA-a (j-a J-a 5 2a. — 

. ^)Louj Jj'^xi qa (jjgJaaj j ^ jJjoiIj jJI j ^ajj.}^j-sall Cllljiaj2a Jjl'i./i 


• (JjlaJjll (_J-a 10 -A ^gjAj^all ^)£-la 12] 

. Ja 40-30 2i JuJ UJ^I '2] j lU 25-15 2a. j-a^.1 u>Ulu^'2] - 

.<_l-a 50 Aatjoi (_gjLut-a (_^3 Aj.aJa j ^jJul^ll qa -S-la-all ^.aall 2a _ 

j ^aj-pja^all Cllljiajia (Jj.ia,a ^ja J-a 2 < SaJal ^aJ (_J-a 40 (_g4a ^jlaLa $.La ' iaJal _ 

. JLli. J^jJaJ AaIIj a£^. 4%25 J jlr^ x. 1 1 (j-a (J-a 4 jl %50 
i^ja ^ILiJI ^)IaLall pLallj ^.ra..j>.ll J-aSI j ^)Lauj J(_j-a J-a 2 <—iaJal _ 

. jlLajjlj 425 A^L^a Jj2aJ jjp£jjgi jl^. j^g-lc. j^l 3 _ 2 -1*-J J Jjjj-^l 

. ^^luUJ J_ji^-a j dlljia^Iall ^la AiUja^lj ^}2aLa f-La] Akl2i ^)jJa,7a (_J-a*JI 12 a oljl_j-aJ _ 

. A.44x11 Aiala-a l^lalc. j (_J-a 50 Ajljoi AjjLjx-a (_3jlj^ ^ A-aj^UI CllLjjaiLiall ^)^Jara _ 

. 425 A_ 2 Lj-all Jjia j^g-lc. jl*jjj9 jjjSjjoi (_g2c. dlLlm.ll^ J1ALjall^dlljjaiUflll lj9l _ 

:Calculation <-jtu»aJl Aljjia .6.4 


^ x ^Wi^ll (jA JiSpJ] 

--—-= % N 

10000 x uJj 

:Reference ^j-all .7.4 

Peech, M., L.T. Alexander, L.A. Dean and J.F. Reed. 1947. Methods of soil analysis for soil 
fertility investigations. U.S. Dept. Agr. C. 757. p.25. 
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Determination of Phosphorus jjiuijill jjjSj : oxta i l 
Determination of (jjjjl-j ^ hVm ib JL$-aj <^2111 j^jiuijill jjjSj .1 

: Total Phosphorus by Spectrophotometer using Barton reagent 
.Ci Lull cLuc. jjLaijflll :Scope t i^JI j 4 jUL!I .1.1 

j cIciSjaII j Cl^USI jjiuuja]| (_Jc.Uj ^gic. <iijla]l sLa cCi : Principle (»l*3l IcaSI .2.1 

. ^Caala. Jsljui j ^3 ^)Cal Ct-a i_l£^a Ljj ^- 1 

. jlajjjajjj^Loi jl^a. :Apparatus S^aVI .31 
:Reagents <IaJ3UI .iIjaSI j JaII^aSI .4.1 

KH 2 PO 4 4_plCil clijaiji qa ^ 0.2196 Li) • KEPPCXt ^1 <_s jai L3 clLaijS J jW x — 

(_La£l ^aJ . ^)2a£a]| e-Lall qa JaSs ^ IgCI J ('CLui oJLal 105 ojl_^. 4S^ C ’ CAa^aSI^ 

‘1 ‘ 0.5 I^CaiLiS (Jall^-a 4la jCiJ . jjia_u_j3 jiil j £-a 50 aj-i£jj (J_jl^-aSI ILa ‘jjS ^1 ^aa^aJI 

•( 10 ‘8 ‘6 ‘4 ‘2 jl ^jiaida .jjAjoijS 2.5 ‘2 ‘ 1.5 

Cjj^l ^_ua-ara. ^3 ^ajaj^aVl Cl-lils — Cl-AilS^a (JjWx — 
jiaLall c-Lall qa <_La 400 ^ (NELOgMOvC^ .4 H 2 O ^aj-ljj^SM Cl-lnSj^s qa ^25 t-^LlI ■ 

• ^ 50(3^1^^ 

.^jAi-a jiaLa f.Ls J^s 300 <^3 (NH 4 VO 3 ) Cl^jls qa ^ 1.25^21 ■ 

• Ja 1000 4jljui (_gjL*-a (jlj LaS Ig.lfiil ^aJ i^jSj (JaI^aSI ■ 

C^J^aIS (_gAj Ls~Wj jaJjjjAVI ClcAjA 3jl^.x ^aJ Cjj^l ^_pa,a^ ^ja <_Ja 250 >_Cal m 

. ^)AaLaSI e-LaSL 4a31xAI ^.aa.a.11 (JaSI j jca. 

:Procedure JajiAI 4ijjia .5.1 


.ILLui ojjSAaSI ^ jCLJI £A CLyCAl (jCaJ ^aCaflll AC^lal AjjliiSI 4il»AI ^aCafrJ — 

. jAaLall a-Lall qa (Ja 20L^_5 Cal . (Ja 50(_£jL*a (_gAj 4^ajCag,x" 4l.ut.SI qa (Ja 5‘. la. ml — 

. ^jAaiall a-LaSL ^,ra.^AI <Ja£I ^aJ AaCI ‘ ^ j ±* ja ^ I Cl-lils Cl^lS^a J^l^-a qa (_La 5 <—iaJal — 
L ja Jsl 4Ca j^^>.SI Cul£ lil 4il Cl .la. lAl^aSl ^1 oCi 4ii3Jl 30 ’filial (_3JJ^SI liSjAS — 

j iSj^F - 0.6 L>® Cul£ lil L^-laji LjjSjj 4ii LaS ‘(JSjCj iSj^F - 0.2 

.(_gjLiC. 0.5 jA t_4jaillaSI 

.4il*il AiaLt-a ^Lalc. j A^aj3UI CLjoiLill j JaLLSI — 

4=L_J^ a t _ s Ac. j!Lajjj3jj!.i5a.Ua (_gAc. ClllxSI^CCaiLaSI^^ aICIS ^Aj-aVI (jjD^ oCi 1^)51 — 


. jlajjli 430 


150 



. 4_jjoilAil JjlU-all ^3 j^fij_u_jAil juSljp j uaVI Clllf.|^)3 ^jLnil ArGI ^j_ujl 

:Calculation i-jtutaJI 4ijyla .6.1 

< _ r lS3l JjKaN x (j a 


UJJ 

<>5 im JjKaN x ^ w iaii ^ 

10000 x uJj 


js/t-P 

= %p 


:References j^-all -7.1 


— Reuter, D.J. and J.B. Robinson. 1997. Plant analysis: An interpretation manual (2nd 
edition). CSIRO publ., Australia. 

— Jones, J.B., Jr., B. Wolf, and H. Mills. 1991. Plant analysis handbook, Micro-Macro 
Publishing, Inc., Athens, GA, USA. 

— Walsh, L.M. and J.D. Beaton, eds. 1973. Soil testing and plant analysis. Soil Sci. Soc. of 
Amer., Madison, USA. 


Determination of Total <^VI JjJaail jjJSA .2 

: Phosphorus by Autoanalyzer (Murphy method) 
. AjjIaaII ClAlut.ll (_gy.A-a jj3sA I t fl.^ ll J 4_jlil| .1.2 

lilii J AjjAxjAjAII AiyAlL jjLoijiil AiajAll s2a A*A*A :Principle j»l*AI IAxaA) .2.2 

CjlAj_u_jS .Via,-a (J£jaUJ (■" Us>. -Ajoij ^3 Cl]|.lnJj^ ^jAo^JI JjW.a <Lalx-aJ 

l"n*N ^Aj,a)nV I lillJjjSjoiV I ^_pn.a.Tk 4 Ajui(jJ 4£.likjl ^aAj (^All J dll-lnij-a 

t_j£^<iii (j_jlil CllliS !^k JlC.LaA J dll-lnlj^s CIiIAjojjS £-UljI I ^jJjaiiAjjll CllljAjA 

.^j^l 

: Reagents 4-#pU1 jIjaII j Jjlla-all .3.2 

j j£j^iil diy^il ^ya <_A 400 j-iiiLai <luailjj :H 2 S04 l — j y_>^il l! jl^-^ — 

<_ASI j jAi Ajljuj (_£jLvla (Juj-1 (_A 200 jAi-all e-Lail 4_uiS (_3_jS j-laj 

• FFD6 a^La (jA <_A 2 <_Ljal . ^)A£ail pLailj ^^Jl 

<_A 2 IgA <_Ljal J jAi Ulju: C3JJ" 1 <_S^ J Aka II ?.Lail qa jAi 1 Ai. IFFD6 + jA'q-a a-La (J_ji^-a - 

•FFD6 (j^ 

Clll^AjA qa ^ 0.3 t_j3l : (KSbO.C 4 H 4 O 6 . 5 H 2 O) ^ j -a /n VI ^jgjaiiAjail ClAjAajA JjA^a — 

^jlaiail a-Lailj U2}LxAI ^^Ai. »>aa.Jk.il <_ASI j <_A 100 kxj-u (_gjl_lx-a ^ ^jA.ix^ I ^jJjoiiAjgil 

.^^lyiil ^ oiai (_£jl^JI 
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(jjjijA ^gi I (J^aaa. (j-a ^ 18 jj :C 6 FRCV gj A-a -a. ^ Jjia-a — 

(_J-aSI j ‘ ILLai j.a,)YlV I ^jJjaiL_jJI dll^lajla Jjlrv-a g_j a <_J-a 20 1^1 ' Sj-ial ‘jll 

. aI_^i 1I ^3 ^_jija:l o-lal <^JL^a o-lLall oAA . ^)IaLa3l e-Lallj jll 1 

: (NH 4 ) 6 M 07024 . 4 H 20 Clll-lnlj^i (J jla^ a — 

(J-a 200 iSj 2 ^ J^l LgjLj*-a (JjJJ-i ^gi IfrX-iAa j %97 CIlj^AII ^pa-aak. (j-a J-a 40 AA B 

.(_gjl^. jlaka ?.Ls 

. jlaLall e-Lall (_j-a (_J_lla ^3 ^jjj^aLM Clllinlj-a (_j-a ^ 4.8 l—JAl B 

. jll (_J-aSI j CIujjSII ( _glc- (_£jl^ll gjjjjAll ^l dllinl_j-all (Jj'-\^ 

FFDfi Q* J-» 2 
IOOO) KH 2 PO 4 ^JJjoiL^jII 4-jAl^.l (JLlliuijS J_ji^-all — 

jal <^3 “Lc-Loi o-lal ^ 105^1c- Ifrfljjau Axj ^jJjoiIjjJI 4_iaI^.I Cl]lL_u_jS (j-a £- 4.394 t^-lLI m 
. j^ijoijS jJil^jX-a 1000 ( _gic- (Jj.W.aH |AA t^jiaLall e-Lall (j-a 

. J^y^-a 50 ‘40 ‘30 ‘20 lAlUjll dlluaiLiall 4ia jjJa:-. ■ 

(J-lWiil g^gic- jlajjlj 880 <JJ■l 3 (_g-lc- Cllliutll J CjLu.UII 1^1 a 

:Procedure J-«3I Aijyla -4.2 

. HjLoi ojjSjLall ^ijjllSjjaJl j JjS^all CllJ_^£ll A4jj2aJ <iutll 1 — 

. d]l±ill Iac. La A.iutil 4Xal*-a <Lalc. j AaLL jj-s-i?*. ~ 

(_!■)*. 4u Aiyla j2aj|^ (_g-1VI (_Ji^-all J)l$-^. ( _gl c - dlllutll ^jaijj^AALLiiyCllljjaiLiill 4jjgilui IjSl — 

•OW' 

:Calculation t-jlutaJI Aijyla .5.2 


ijlSl] Jjl^ail ^a» x £y* 

10000 x ujj 


%p 


:References £-*l>»ll -6.2 


— Murphy, J. and J.P. Riley. 1962. A modified single solution method for the determination 
of phosphate in natural waters. Anal. Chim. Acta. 27: 31-36. 

~ Van Schouwenberg, J.C. and I. Walinga. 1967. The rapid determination of phosphorus in 
presence of arsenic, silicon and germanium. Anal. Chim. Acta. 37: 271-274. 
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JJaaJl CjLuII ^ ^]Sl\ ^jauuIjjJI jjJSj i^jtudl Juaill 

: Determination of Total Potassium by Flame Photometer 

. Jj~f a'lC. (j-a 4-L>[±A\ CllllixJI (_gjla^a jjJISj :Scope 1-fiA^Jl J AjULU • 1 

CIujjSJI jjlaaaj A_£jLjJi 1) dlljjaJI ^aj-iaA ( _ s -ic- s2a I Principle ^1*21 1 JJuftH .2 

gjjgj dua. L_ 1^.111 jl^a. ^I'l's'niilj Ijia ^aJ ^ijjliLoJIj ^ajJaA Clll.lC.Ljia 

-ll-lalj ^aJJ j <11*21 jjfljJ £-a IgjjLu t_ljailjJJ 4_iJjjCa <*L2 ^ajJjailj_jJI CllljC 

. i—Ajaiila <2aul_jj <*LNi aCA aCj4 


.^Lj$£ £j jl^a j ^JJa jW Apparatus Sj£a.V1 .3 

:Reagents 4-#pUl Jlj-ah j Jj2La-a21 .4 

2 a-lal ^ 105 Asaj-l <44-^. all KC1 ^ajJjaiL^dl -IrjjK ^j-a ^ 1.9069 4 -LI j»VI JjWall 

^gic. (J_ji^-a2l 12 a (_gjja._l9 ^)2aLa]| a-LalL <-a2l*2l /vra.ia2l J-aSj ‘jll <*joi (_gjLx-a (jjjjC <_g2 Ac.Lai 

200 ‘150 ‘100 ‘80 ‘60 ‘40 ‘20 • 2_2L1I diLjaiLiil j^a , ^ .(^Vl ^jau2j_jJI (j- 4 j^/^- 4 1000 

(j-a (_J-a 20 ‘15 ‘10 ‘8 ‘6 ‘4 ‘2 ( _ s 2c. ^ x ^ ^ x e.ic.li]| jjaj jiy^-a 

. ^aJjjj-aVI Cllllilul (J_ji^-aJ <-a!ll*2l ^^21 (_Ja£l . Ja 100 <*j-u <JjLx-a (jjjlj.ll (_g2j (Jji^-all 

:Procedure J**2I ALjL .5 

. ^ajCaA i_Jj±jl (_g2 AaUJI Ajjliill oCLall (j-a (jalijiBk. Jjljj-a (_g2c. 0.2 (^llja. Qj _ 

. UjLo, ajj£jLa2| jjjjLjuJl j jfSj-all dlljj£]| ^uo-ail <£lj2aJ <11*21 ^uCaAl — 

. ^jlaLall a-LalL j-lia. Jj.ai.j-a CllLaal^NI (_JjoiC-I j ->jJag2l JjC- l-l-llL^I £3jl — 

. jlaLall a-LalL ^a-a2l (_J-aSI j <_J-a 100 A*joi (_gjlix-a (_g2 2LalS J_jl^-all ^auj — 

(J.ilaJlil jl^. l ^lc- Cllliill ,^3 (Jj,Wxll — 

■ /: ni. 


: Calculation (-jLjiaJI ALjL .6 


<i5 im Jj)K a! 1 x qa JaSjiil 

10000 x uJj 


= % K 


: Reference 2-9^1 -7 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization, New Delhi. India. 
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* crM^' Alunl JJ diUIil (jS <jA£h j»jjA^flh jjJSj • 

Determination of Total Sodium by Flame Photometer 

j^'ic. ^j-a AjjLuII dilii*JI ^_g Jm%.a jja£s :Scope i-fiAgJl j AjULII *1 

^jjAjjL-sall 'if. 1^)3 ^jj ^aJ cAjjLill Clllijxll ^jJaA ^Ic. AiajAall bAA Axnju : Principle ^l*Al lAjuftll .2 

I^jAAu Ui ulllj UjjjAa Ajl2oI j- lea'll ^jjAjj^oII CllIjA gjjgj L_lg...\H Ajjj ilna, L-i^.hl jl^a. (JLaaUmb 
.(—Lailla ^Loira. UojuiI_jJ AjljANI aAA bAjoi AjAaj ^aJJ j A.m.11 ^3 ^>jjA j^gall Jy£jj £-a lA_)la 

.^ajJaA jl^ j jl^a. : Apparatus Sj^Vl .3 

NaCl ajjjK £-5.85 ^jaI :^ilS-ajL 100 Jji^-a :Reagents Jjlla-all .4 

. ^jAaLall e-Lall (j-a jll ^3 dllc-Loi 3 oA-al -k 100 A^kjA ^ic. 4fiA^-all 
‘5 ‘4 i3 ‘2 tl £- x ^ X £- AjLiaJllI aAC-lill Jfrl.Jall A-aj^iUI A-ljailiill (JJla_a]| 4la jjJara 

JjljjA (_J-a 10 ‘9 ‘8 ‘7 <6 ‘5 ‘4 (.3 i2 <1 l-a^joAIj i^IIa j ^il^-aLa 10 <9 ‘8 ‘7 *6 

. A^a2Ajt-i\ dltjjjqilj Aj_^joui 1I ^ajra.ra.ll <_J-aSI .J-a 100 Ajljui A-JjLlx-a 

:Procedure J**AI AJsjjL .5 

• l!- 4 100 ^a>»A (_j-3 Ail^JI Ajjljill aALall ^j-a (jljxa ( _ s Ac- ^ 0.2 (jj — 

.9:4 A..uaill ClljjVI ^j-o-a'a. j liLjjlSjjAill ^jA-a^.ra. Jajlaj AiyAaj 4,‘vutll ^ajAaA I — 

. ^jiaLall s-Lallj (_J-aSI j J-a 100 Aju_u (_gjLix-a (jjjjA !}Lal£ <J_ji^-a]| ^Auj — 

.Uajj^ag.,ail CllliAxJI ^j-a Ai-j-oa-a (_JS1 a Aha (jjAj^ Aa12u J-aC. (■_la-j — 

.^jLnll ^A^lall j L_lg,.lH jl^a. ^^ic- 4.'u*.H ^ ^ajjAjjL-sall j^Sjj jAS — 

: Calculation Aljjla .6 


lOO*^ ( aAX^ x ^ (jA 

1000 x jjj 


: l 100/^HaLa 


Na 


100x23x " ^ ^ =% Na 

1000 x 1000 x tijj 


. ^ajjA j k ^i" yl£-all tjjjll ^ :23 

: References .7 


— Rashid, A. 1986. Mapping Zinc fertility of soil using indicator plant and soil analysis. Ph. 
D. Dessrtation. University of Hawaii, HI, USA. 

— Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertilizers. 
Fertilization development and consultation organization, New Delhi. India. 
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Determination of Calcium and Magnesium j jjjSj 

Determination of Calcium by L^lajl) 1 1 -J*j <_sjaS 1 ^LualsVI f>jj*jdl£il jjjSj .1 

:AAS after wet-ashing digestion of plant sample 
(j-a AjjLuII dli«JI (_gjlla-a jj-iSj : Scope <-£.igJl j AjULS) .1.1 
jl^a. (_ s ^ c - o?. 1^)3 j ^jJaA jixj ^ ,jjjqJl^31 jjii : Principle ^bdl l.^ial) .2.1 

. (_gj21l (j^ix-aHaV I 

.t_Sj21l (_>aLal«Vlj ^gi^Lll jW j jW Apparatus Sj^VI .3-1 

:Reagents Jjlla-all .4.1 

<C2Lj.ll) ^ic. <Aia-a ^ajjjoillSlI AajjlS ^ya ^ 2.78 I ^jXoillSl) AjjjIS^ ^gjjlAl) JjW,a,ll — 

. jAj 1000 ^gJc. J jW .a. 1 ' 12 a CjlaLall pLall jol ^ 105 

(_gjL3t-a (Jjjj.1 j»Vl J jW .a. 1 ) (j^s (J^s 10 I.-J 2L .J.LL1 ii!12 J Jjl/ji-a 100 J jW x 4ia j- J-ji-l — 

:C2tlll dlijaiLiill <1* jjJarL. t(_gjlj^2l ^jlaiall pLalh A_<a2AjeJ) a^aJ) (J^S) 100 “Cjljui 

(j^jlut-a ,Jjjj.l jal/^-a 100 (J^Liill JI jla^al ) J^a J^s 0.25 ^- La^i ii!12 j jjlI/£- a 0.25 * 

. “LaliUtll ^lia. (_gjlj^JI ^jlaLall pLallj ->2l2lH JaSI j (_1<s 100 “Cjljui 

(_gjll*-a (Jjjj.} jJil/ji-a 100 ^^illill J jW ^ D 2>a (J-® 0.5 C -la u L i iJ lilli j jll/^-a 0.5 * 

. “L<2)1jl 1) ^^5^. (_gjlj^l) jlaLall pLallj ^OL..Ok..H (_1 aS) j 100 “Cjljoi 

Ajljoi (_gjlut-a Jjjj.1 ^1 100 (_g JJ 1-^211 <Jijlo^al) 2>® (_1^ 1 t-Jajoij lilli j jjlj 1 ® 

. “Lal^lxll (_gjlj^J) ^jlaiall pLallj -la.,^.,11 (_1^l£1 j J^s 100 

:Procedure J-aad) 4ij>la .5.1 

• l!-® 100 “Cjljui ^daA t-Jjljl (_g2 4iLa2) 4_iildl) o^Lall (JjAjoisl ( _gic- ^0.2 (jj — 

. 9:4 Ajjoill) djj^l ^jd-a.-L j liLjjlSjjiill J^a Ja.il -sj adagJl Aiajlaj 4 d*JI ^daAl — 

.^jiaLall pLallj ^,2 l2lH (_5aSI j J^s 100 (_gjLut-a Jjl^-all ^aij — 

.^ajjJa^al) dlll.ut.ll 4£.jA-yA (_JS1 'dLa (j1_2 l> JaC. c_La -1 — 

.j_gj21) aLdla^lj ^.iiJa.H (JjlaUll (_g2c. AAU2l)/dllutl)/i—lUjoiLiill — 

: Calculation ljIu»a 21 4ijjia .6.1 
JjAajll X -----— X Jl^aJ) jjSjjII =js/y* Ca 

Alixll (jjj 

^ ^ 100 X^4a^l! 

di x-x jig-v^i jjSjiill =% Ca 

lOOOx lOOOxWJI uis 
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Determination of Magneisum by tJajil (j^alualaVI ^jjJji-ail jjjSj .2 

:AAS after wet-ashing digestion of plant sample 
.^ajjJliail (j-a Ajjlnll ClAux.il (_gj j^.a ^yCaj I Scope <-JAAgJI J AjULII .1.2 
jlg-a. ( _ s ^c- (_^al^jjabail o?.l^)3 j <a.)x.H ^jCoa cxj ^jj^ii-ail jcia : Principle ^l*il .2.2 

. (_gjc]l I 

• cSjcil (j-aLalaVb ^iiLil J^kuil Jl$=a t^CaA jl^a. :Apparatus S^aVI .3.2 

:Reagents JJLa-JI .4.2 

^ic. ^jj^jiail -lajjiS j_j-a ^ 3.99 t_j3l :MgCl2 (^ajjpiail .llJjiS) ^S^aball j»VI J — 

. Jj\/£-A 1000 J jU oi l 13 a (_JjJaJ t jlaLail f. lail <ja jll5 ^ 105 A^jaSI 

t _gJI ^»VI JI jja^ai l (ja Ja 10 4 - i . ^ J.^ ; ) ii!53 J jlA/^-a 100 J jl . -a .a 4la jalaJaJ _ 

:Aliiail dll_Ajoilj3il <La j,jCqja t(_gj|^il jlaiail a-Lallj ^^Jl Ja£l ^aJ t Ja 100 (_gjLl*-a 
(_gjlix-a ^jJI jlii/ji-a 100 t _g-ajji_ia31 Jjii-all <ja Ja 0.1 lilli j ja\/ 0.1 " 

. Aajlxil (_gjl_^JI jiaLail e-laila ^-^-Sl JaSI J 100 Ajua 

(_gjla*-a (JjjjC ^1 jai/ji-a 100 ^jaulaaJI J jW . aH <ja Ja 0.2 ^ aja -aa l lilli j jal/ji-a 0.2 * 

. Aajlxil (_gjl^il ^)iaLail a-laila Ara.il Ja£l j Ja 100 Ajlj-u 

(_gjla*-a (jjjC ^jJI jai^^-a 1 00 t _ 5 -aaLaill J jlja .a H <ja Ja 0.4 ^ aja -aa. l lilli j ja0.4 * 

. Aajlxil ^11^. (_£jl^JI jiaLail e-laila ^Ja. Ja.il Ja£l j Ja 100 Ajua 

:Procedure J-#*AI Aaj>Ja .5.2 

. Ja 100 Axau ^jCoA L_J_jajl Ail^JI Aiilaiil oJllail ^ja ^jaLaJa jjljaa ( _ s ic- ^ 0-5 Jlj^ (jj — 

.9:4 <JjoUJ CujjVI ^jl-aa.-a j liLjjiSj^Jjil t _paa.-a (ja Jrajl-Jl ajCa^il AiylaJ 4-jjxJI ^j-laAl — 

. ^jiaiail plaila ^a.Ja.Ja.il Ja£l j Ja 100 Ajua (_gjiaxas JJjC ^3 2LalS Jjlja.aH ^CJ — 

.AajjCa^.aH dlljjxJI ^ja Ai-ja^-a J^i ^Ajjlaj 'jcla CALa JaC. L_lja..i — 

• I_gj3il ^jaaLaJOaV la ^.4)2aH J.ll^Ci.11 t _ s Ac- CA LJI^Cljll^.ll^Cljl-jjaiLail jC3 — 

:Calculation LjLaaJI Aijjia .6.2 


^ ^ I I J A -V -l 

4^uU X -— X Jj£ Jj1\ = £S/£a Mg 

Al»JI Qjj 

^ 10 0 X . -» t A-»g 1 1 Jjka . -> 7 a-a 

x - x =o /o Mg 

lOOOx lOOOx^uxJl ujj * ** 

Determination of Calcium by Versenate (EDTA) dllujjjiil Aijjlaj j»jj*ail£i| jjjSj .3 

: method 
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c *.j EDTA l)j A a) 4iyAj diliill ^ :Scope i— sa^JI j AjIaII .1.3 

. 1 ' A ^tl ~ - j ^ jj\ yT 

12 pH -He. EDTA -j ojjU-allj AjLuII Alpdl JjA* j^L :Principle ^1*11 I.Jaa1I .2.3 

4-aljliil dDAIAI qa Call ^aJJ J ^Ic. pH -Ajoij ^ L-lajjjJ ^jTpi-all (jl Cli-ia. (^ajiallS t_adlS JSjiLjj) 
^ajJ-iIjj^all ^jIjj Clllj^iL j % 1 KCN ^_jJI AljLljai J jl~a-a <3ljJajj A.lJ.4~ 1 1 \ C^j2lj ^jC. 

. (jclx-all £_xs A*-a (JSdj ^^all JLusLjjSjjj ^Ljj (JA- 4 
:Reagents 4-#pdl JljAl j JylA-all .3.3 

^jln-a~a (_A 10 (_^3 4jalll ^a,jJjullf£ll Clllj_jJ^)S ^ 0-05 4_]j| ’. ^-alAj 0.01 ^ (Jj\~a-a — 

. ^)A£all a-Lallj A_«2Aje_H 4..uifsil <_JAI j jll 1 ^joiLiS (JjjjC ^ (1:3) C-IaaII e-Lall J_jlS 

4 jll 1 tjjjjC ^ MgCl2.6H 2 0 ^ 0.05 j EDTA ^ 2 £da :,^>alAj 0.01 clilAjjAll J jA ,a — 

J jUxll jjlc. . jAAil a-Lallj 4_La£)l (_JAI ^aJ Cl]LijA.all t—EI j jAA a-La AjJal 

.(Ammonium Purpurate) ^jyaJAJI Adl£ ^lAAL ^lAj 0.01 ^jyaJAil jjK? AaoII 
^.rasall (_)AI j jAA a La ^3 ^aj-}3 j.aAI Cilia A ^ 16 <—jil I^allaj 4 ^aAl —b.AjjClA — 

• lA 100 ^jA 

. jAA a A (_A 100 (_^3 ^ajjjalljjj .lljAul ^ 1 l—icl :% 1 ^aJJjollj^jJI .lilAo! (JJ,A.a — 

. jij ^lii <_JjAs dljjlL — 

j*- 4 Ammonium purpurate (.iiAjjAl) ^j±ijJ^\ dij^j ^ p 0.5 ^j^l ^jaAIAI AAA - 

• UjA^ (£^ A A1 j ^jraAl ^aJ Cllllij^jS ^ja ^100 

.(J-o 250 ^aUaj 0.01 (ja (J-o 5 l~s ^i) djl AjjLiC- ; a3^*\^Lq 

^2aJ c“ (J2^ ^jllllaaj d_LJal (J-o 3j (J-g 40 A_LJal 


t x c = t x c 




:Procedure J-aadl 4ljjia -4.3 

^Lara ^3 a. . All 4 i}*^ J J^s 150 (^g-AjJ ^- 4 ^ 'Apali J jka (Ja <_A 10 j^jCa _ 

^jjdjoilll £A i—a All 4 ^yi a_jjl j jAd <_A 25 <—LCal ^aJ CjjJ <SjjI j {jjjjdl ^ 3 jl 
.(150 (^s-Aj ,^- 4 tibj " 1 LS^ j AA S-A (_A 15 J J jA -a l l (Ja (_A 10 A. jl^ (jLljill Al j> . g.a ja l 
j JU^LjjSjjj J 2 jl ^jjCj.^iII dlljjiL qa ^^jAaVI A.da .3 jlcLa^ A- 2 s a—LCal — 

<Akj <Aal ^-aLAj 4 |ajjCjj^all dlle-La 4 _ LCal ^aJ l-ll^. i°/ol KCN J_jA-a (JA Alij 5 

.(Mg a-iujjll) 12^ pH 

^Ju^a.) CllLijAAl ^) a \ ^aJ ^ajjjoll^ll i_Loil£ ^ja A-lli i—Ljal — 
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EDTA j J) ( _ s ialjall Ly° LijIII Jjdiil EDTA j jjIc- — 

l !* 4 0.05 jjldia V (j-n'nc. ojjlx-a LA <—a)}LiL.I ^C. drl^a oJIC. o^ylx-all j|j£ — 

,<iwJI ^5 LaS .ia Lilli £-a ^Ul jjS .Microburette (AilA^A _-j AL.Jjj) 

:Calculation t-ilutaJI Aajyla .5.3 

100 X20x p-Ln.g-1' Cilin.ijjiil Aj^Ljc-X®_jA*-aU 4-oj^Ul diljjxiijjall 

1000X4(Jjla-ttll ^''X 'j''il aJIAjjI jjll A m 11 ^ 

.^ILil ydall (jjjll ^ :20 

:Reference £-^j-»ll .6.3 

Cheng, K.L. and R.H. Bray. 195 E Determination of Ca and Mg in soil and plant material. Soil 
Sci., 72: 449-458. 

Determination of Magnesium by Versenate dliujjjill ALykj <dl_ull ^ ^jjjji-all jjjSj .4 

:(EDTA) method 

EDTA Jjljk-aj ojjlx-all Airjloj diLill ^jj^ii-all ^y^ij : Scope <—flA^JI j AjIxII .1.4 

i__da^]| ^jL^a^ll ^ 1 - . d all 4_uliill *Cj_ul 1I 

dil-iia-a <J£jii ^gic. diLu^jjall ^a ^jjjii-all j ^.jjjoill^H qa JS Jajjjj Principle ^Ixll I.Jj-all .2.4 
j yjL-all Mg- EDTA La jj£I Ca- EDTA -ii*-a j] .(Mg- EDTA j Ca- EDTA) 

^jjjoillSlI t— LllL ^j .lax-all 15 a JAd JUaiSI Aic. j Ca- EDTA .Vi».,a Sijl L^Llly EDTA 

(^gial^ill (jA (jjill jA'-i.; ^.jj^li-all t_LillS j o^ylx-all AjulLa .lie. C(_gj^sjill ^11 ^iii^ill ^ja (j_jlll 

Airjloll a.l£J ^-llaLml .EDTA £-a ^.jLyi-all j ^jjjoillSlI .Vi xa (jjSj (JLiiSI -lie. lilli j _jjJa:s.L' | 

^jjjpi^all / x-a ^jjjoillSlI ^jAyA j.lir LA^ - i£^ LS^J^ ' Ay'-*' 4 ^ 4-laai -lie. ^ jyjaill^ll jj.iaj 

J ^Jjjoilisll jLsjJ QA ^jJjoiIISII jLsjp jL^y ^"'1 j .Allliill jjlx-all 4_lakj Ale. 

:Reagents 5-#pU1 jIjaII j Jalla-all .3.4 

^jl) ^LlaSlI J j Ai x S-Ls ^3 MgCl2-6H20 (j^ ^ 0.5 t_l5l I^^allal 0.01 JJ^ — 

. j Ai x i l ?. LalL (_E 500 

L>® l ! 4 570 ^ ^ 67.5 4-El :^jj 1_^S?I ciiLLs — ^jyij^SM jjl^ ^ . Ai x i l Jji^-all — 

. jll ^1 4_LaSll (_ESI J JjfSj^dl ajyljxSM ClllpLa 

JyjouoiSjjJuA ^ 4.5 j (EBT) clr— liDli Ly® ^ 0.5 i-y^l :dr— lDL |»j_^j^yl <—Aill£ — 

Jji^a jd^J y|>ill ^ u>. t%98 <J>iliy' J- 4 100 ^ (NH2 OH.CI) La*' 

. (^ojLjI AililL <_J£ 

. j Ai x pL« 100 ^ NHiOHHCl Ly 4 ^ 5 4 -i5I : %5 LA 4 ' l!I jl^ n — 
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. j J-TS -a $.La (J-a 100 ^ K4Fe(CN)6.3H20 (j-a ^ 4 4-ljl % 4 jajjjaitjjjll (J jla^ a _ 

. Aa^aJ I (J-aSI j J- 4 100 (_ g_;E*-a i3JJ^ (j^-al <J_jjl2j] (_sL£ (J- 4 50 2a. :%5(j;!-al Jjjljjl iS\S* ~ 

,^-allaj 0.01 jj]5 <Jjla-a — 

.^-aLlij 0.01 EDTA Cllliljjjjill <Jjia-a — 

• %1 .lijLljal (JJ,W.a — 

:Procedure J-«2I 4ij>la .4.4 

<—aUaJI ^jJa. Jjia-all jLl ^aJ ^gJaj^ja-a JjjjJl (J- 4 150 ^ 4jjLill JI jl^ a (j-a (J- 4 10 2A _ 

(jLlji (Jjg-uii] (jaj_u j jJ-A-a f.La (_J^ 25 *- 'ajJral ^aJ 4-^4 *t5jjl J tjjjj-lll £2 j 1 t^^jLa ^»l-aa. 

^3 -lals ?.La (_4 15 »- ,'ftjJ-al j 4_ialiill 4Ai*JI JjWx ^ja J^s 10 <_ SaJal 4ilaJI i_ljailj^)]| 

.(Ja 150 

j %6 ^a_j;Ajail5_jJI L>a l£ (j-a Jalij ^jji*a. j ^-aUaj 0.01 ^jJ^ii-all J_jl5 O' 4 ^ I*>3*1 <-_Ljal — 

t _ s -SJ %50 (ji^l (_ 3 ^jliLaj l_$[y J %5 .ll f)j! 5 jj-lllk (j^-al l);. 1 ^JJ. 1 } 1 & t %4 ^aj-ljallj_£lll .luluaijja 

<_]_jia-a]| pH ^J^j>aVI dlle-La — ^jJLSja^ \ ^_j]5 ^l^Lall Jjl,Ta..ail (,_L^ial ^aJ C ^g-laj|^)a-a 

.Ajoiij ■vlVkall (J_jla-all C t" 4 ClSliial <-4 2 4- j i 10 (> _ s 5a. 

qa ( ^5a. ^-allaj Q.Q 1 Cilllu.aj.iallj ^ylc. J EBT 1 LilS qa jjjllaaj i iaial — 

4-ajliUI j 4.5,4 ,'L.a.a 11 ‘■^lliujjjall p=a-~^ -i-li.) t _ s -lJ 

(jjlll (j-a (JjUall (jjl ^)ji-i ^ '1 4.J-aVi dlllujjjjflll (Jjl-s .aj ojjl*-all £jlj — 

ojjl*-a] 4-aj^UI j 451frj;m,all 4.1.15.11 CllliujjjAll 4_La5 Ja^oi j M j' t^bl' (JjjS/1 (jjill 

V jjillic. 0 J-ll*-a jjjj 4 a2All^.l ^Ic. (Jj^asa..! Clllj^s c jJIC. ojjl*-all f Ji4*-aH J f 'JJjuJ153I 

Jjl^j (_j^s (_4 10 AAUill ^ylc- 4jl2iLa J5alj j ^4-iij^)5.ix 4-al^joi 4.1-aj.J jj <_4 0.05 

.4jjLill| 4.1iJt.ll ^3 La5 Aiylall £-jll J AibUill 

J l 4 150 (^s-^ij^- 4 L3JJ" 1 LS^ J 1 ^ 3 ' 9 ' 4 4 '^ 4 L^ 4 <-4 20 J ^ajJjoillSlI (J jl~a -a qa (_4 5 2i. — 

lijLo, La£ a^jU^all 4iyia £jlj j ^ajjJpi-all 4_a2il5 ^al-lA.'lj.ailj dlllljj^ill Jj>l~a.^J J^l 2 - 

. jJaLa f.La (_4 20 J JAUlall (Jjlra-a ^a (_4 5 Ai.lj AAl2all Jjlc- 

:Calculation <-jlu»aJl 5ijjia .5.4 

100x12x^^1 p - ^g -S' Jjk^a ^}jWc-X( (_>-—v) -mjf 

---:--------- = 0 / JVlP 

1000X4 jAl .oil <ill p X 4^^ AflLaJ IA jjI ill' A lj» 11 tj_)j 

:Reference -6.4 

Cheng, K.L. and R.H. Bray. 1951. Determination of Ca and Mg in soil and plant material. Soil 
Sci., 72: 449-458. 
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Determination of Chloride in Plant jjiill jjjSj :£-uAj11 

£-a 10 jja j2£l (J-ul) l —lluill <ag.all (Jja.j^all j-^aaliail (ja j-^ola.5 (-jjl£il (jl (ja ^aCjllj 

jj£jj ^a£jj (jl <jxi Ja sjjj^aj j (jS-aJ CllLill (jla (<JjLlaj£jaJI t_iSjUajll J^.1 (j-a ii!12 j jjIS 
(Jjliill gj jq uJ l ^ <joUJ; 'jj-^aJ jjKII ^=ajJ .^/^-a 20000 — 2000 j>a <i^-oiji ^ JjKlI (j- 4 

0 -i.lAa JJl^-a jl J-laJI (jia-iaJI jl pLall ^al.Vs."u-ilj dlllill (j-a jjl^ll (j-aiau-oiJ 121 ^gjjaVI J^-aillj 

.(Gaines et al., 1984) ^Xa^l (__ja*J 
Determination (^Jl JJaJ) 4jj$Jll 4ijjlallj diLlil Aa-uul £yt (jda&lVu<£U Jjllil jjiill jjjSj -1 
:of extractable Chloride by Colorimetric method using Autoanalyzer 
.^jlnll 0 j^ull jjKll jj^Sl : Scope j 4jUL 5I .1.1 
ciijjj diliill <aa_ojl j^a jjl£ll (j^a^l..Tk.'u-il (_ s 2 c. Aijlall Aa!l*j iPrinciple ^1*31 I. jail . 2*1 

(_gi JjKil .jlj-J JSj=lJJ CllljLjalJjilll .jljii JJiJlj t-lua. (Jujll l— llj Ljj_u _9-fj dlllwil <_ il_AaJ ^aJ ^ajljalll£ll 

jjill j2 CllljljjaijJJ (j-a .Via, -a J8-.ai.l .It-laJI .jlj-Ju £_a jjj.rG-all CllljlAjaijjJI Jc.lijj t <‘ua.il 

.<I.W.-all <lta.il (_gi jji^ll jj£jjj jjlulu-a J£joiJ J£2ullail ■'lia.all jjl oJlala jixjj . ja^. jM 

. jlajjli 480 < 2 aj-a JjL ^gic. Jk-JI jlgjo. :Apparatus dljJVI j Sj£*V1 .3-1 

:Reagents J>JI j JJLa-JI .4.1 

f- 1-all (_j4 l^jji t jjill (_ji <—si^-all ^ajJjoiljjJI jjl£ ^ 2.103 (jj • jil/(ja 1000 ^1 Jji^-a — 

2i.L lilli J jjK £-a 150 ‘80 ‘60 ‘40 ‘20 Clllijoiltill j-J-iTa. cjll 1 (_gjlut-a (JJj.} (_gi jlaLall 
p.Lallj ^ajk . 1 1 Ja£l j Ja 100 <*a-i <JjLut-a Jjlj-i ^ j»VI (J ji^ -a i l (j-a Ja 15 ‘8 ‘6 ‘4 ‘2 

. jlai-all 

(J-a 31.5 <—i-Aal j i jil <aaoi ijjluxa Jjj^ (^1 -Ij-laJI tlljpj ^ 202 2i. : AuA^Jl dlljij JjWa — 

. jji^-al| ^-luj ‘ jJaiail f-Lallj jj ^1 ^^Jl J-aSI j a_j2l ^aJ ‘ClljjVI j-o-aTk 

(_gjl_Aa-a (JjjJ 1 (^gJI (Jujll CllllUjaijij 4.17 a-lj^-ll <fa.La CllaJj 2i. Ijjjll CllliLl—ijij Jj,W.a — 

^j-al j <J}la2l ^^1^. JIjjtn-allj -l-^.^- 11 J-aSI j lii^. 4-l2l t Jjll'iuJI (> _ s -lc- (_gjlra.J J-a 500 <*a— 

.^jluj ^aJ Ia^. 

JjjlllJI (j-a J-a 200 (_^3 Hg(SCN) 2 (J^ljll iAIjIaLij-jjjjI: (j-a 520 ^21 I (jjill _jl-g-J=»J JJl^-a _ 
Cujj^l (_4=»-a^. (Ja 63 t-i-Aal .^jal J jJai-a ?.la (Ja 600 t-i-Aal ‘ jil <ajoi (_gjL}*-a (Jjj^ ^ 

(j-a Ja 1 I_i-Jal ^aJ jJaiall a-Lallj ^Jk.Ta.11 Ja£l . Ig.ljt j JUJiiil Clljlj 40 2i. ^aJ jSjall 

.Ijj^. ^j-al j %30 J jW a 
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^jaaaM Ciljpj £■ 2.36 ia. :(M 0.01 di|jpj) ^jaa^.Ti.UaV I J jWaa — 

. l-ll^. £>l j jlaLall aLalLl -tat.a.11 (_Jai£l tjp] 4jtaa 

:Procedure J-aadl 4ijjia -5.1 

•iJLU^ CllLill 4iac. (jas £-a 100 ia. — 

. ^_)aa!}LiJiial JjKj <_Jx 20 »- L^al — 

. ^j^aiilLai-all ^aaj <il3^ 30 o-lal 250 “Lc^)aa (_ s -i c -) — 

^L. 4C.ljJa<a\l^ jlaiall aLall ^.I^JjuiJ I4.3ar?2iLa £-a oitix-all ^Jc. AiyAa — 

• AA 1 .L8 

:Calculation LjlutaJl Aijjia .6.1 

x £y* JoSjIil 


AiixJI , 


tVfc* 


jf'~' <21 ^)3jpj j2 lit Aij_)lall £-lijl ^Ac (JjJaSJ Ia^J j SjUiall <iialll j^alitll A^l jl 14.3a:?k!iLa 

. 1 Qj ■ .all aLla ^Jl <9^)aaa (_Jj3 <a*ajj j J^J^ll (J- -^>qI (Jjlxaj 


Determination AJaiil SjjIaaILj (J^ o* X4 ^ fUlb <jaa^Lilu£U JjIaII) jjlill jjJSj -2 

:of extractable Chloride by Titration method using AgNC>3 

:Reagents Jlj-all j Jjlla-all .1.2 

• K2Cr() 4 % 5 CllLajjS (Jjl^aa — 

. ^)laLa a La Jas 70 CllLajjS (_jas 5 a_]AI m 

. ^Aj L...Ualj jjg.J-a £-a Ajakj 4.1a 9'i AjJaall dlljpj JjUa <_LAal m 

. j la9 ai a- La Jas 100 J] ^ a^-aJ I (J-aSI ■ 

• Aallaas 43jC. ^ 4 hq^l ■ 

4jJaa]| CllLaj^)S (jas ^_)a-a'-s.ill Jji^-all ^aaj B 

:AgNC>3 (^Llij 0.01 4aAaall Cllljjj Jjla-a _ 
.^jlaiall aLall ^3 ^ jjJC.Loi aAasl ^ 105 (_s^ c - 4_ij^ 4aJo3 ClljjAj ^1.698 <—lil m 

. ^jiaLall aLalla jil ^11 ^a^-aJI JaiSI m 
.Aajlc. 4_^.L=kj ^2 Jafl^.1 m 
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(^105 Jj^jK £0.585 c_)2l :,^-<sllaj 0.01 jj^ <J 

0.01 jj^il j_ji£ (JjLi-a <Lxoil_jJ AjJaall dlljjj AjjLiC. j. 13 t^laLall e-Ldl ^_ya j!ll ^3 

.^Ikj 

:Procedure J-«2I 4ij>ia .2.2 

• <_]'« 250 ^g-laj^i-a Jjjj-i LS^ J i^ yn A 'x jl ^Ls) -Cipdl ^_ya J-a 10 ia. — 

. ^ jJjoiIj d)La jjS (_y^ Cy* 4-3 <• '1 . A — 

. ^ A cliljjj <luail_jj ^ylc. — 

.ojjlx-ail |»J>1 (_ 521 l Aj^aall dljjllj •\3>.,Tk 4-v ■ ■' — 

:Calculation c-jlutaJ) 4ijJa .3.2 


100 x (j^Iilu ia1\ x I^jjjUC' x 4<rtiN Ci[yj ^ 

---;-= £ioo/ ji\±*u jjl* 

AJuxil jjj x SjjbuJ] l-ij)^,. .i^ll 

: References £^)>all -3 

— CAES. 1999. Methods for the analysis of soil, plant. Water, and Environmental Samples, 
Agricultural and Environmental services Laboratories (CAES), University of Georgia. 
http://aesl.ces.uga.edu/methods/toc.html . 

— Gaines, T.P., M.B. Parker and G.J. Gascho. 1984. Automated determination of chlorides 
in soil and plant tissue by sodium nitrate. Agron. J. 76: 371-374. 

— Cantliffe, D.J., G.E. MacDonald and N.H. Peck. 1970. The Potentiometric Determinations 
of Nitrate and Chloride in Plant Tissue. New York's Food and Life Sciences Bulletin 3, 
P-7. 
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Determination of Sulfur by SjlSxll AJLjjiaj luLull ^ tlujAll jjjSj : Jmaill 

Turbidimetric method 

j-iL j % 1 -0.1 <j-a SjIc. d)Lull Aauuiil ^jJ^ll tlujAll ^jljlj : Scope t a.^ll j AuULll .1 

. ojl£jtll 4iajla ( _ S A icjjju lA_pSI j Ig-aAl (j-a j tjjjl^la oJbtJ Lulull ^3 ( _ s iSll CLujjSII 

: Reagents 4-#J!lll jIjaII j Jjlla-all .2 

800 ^ KNO 3 ^ 0.83 t^jj-ijx^ll u-iLujuI ^ 4.It Mg CI 2 . 6 H 2 O ^ 40 ujLI :J jW x — 

. jALall pLallj j!il ^11 x^^ll J-aSI j C(_]jjLul %95 28 <—kual t ji-A-a 5 . La J-a 

jAaa. .jlaka a-Ls Ju 100 ^ <—iU. K 2 SO 4 £ 0.5435 t_jjl l £~a 1000 Jjiaus _ 

jLl/^-a 1000 J jW .a " (j-a (_J-a 10 t 8 ‘6 ‘5 ‘4 t3 ‘2 tl t - 4a. m l '. flails AjjuLiill (JjlLi-all <La 
.jJ-a/iTx (Jja 2 J LUjjl j_ya*^ J-a 4 <—Sjual ^aJ tj-a 100 Uuui AjjLut-a (jjjlj.1 ^l 

sLa (_gjliau tjiaLall a-Lallj (_J-a 100 ^aa-aJI ^1 Ig 'la <_]£ (_J-aSI j t(jjjj^ liLjjKjju 
.S L^2i ^ j^/^r 4 100 ‘ 80 ‘ 60 ‘ 50 ‘ 40 ‘ 30 ‘ 20 ‘ 10 

■ ^ BaCl2 AjIjjiL _ 

:Procedure J-«3I 4ijjla .3 

.9:4 4 . 1 m,ij ClljjVI i_y aaa j liLjjlSjjJill (jia-aa. (j^ .lajlaj ■a.mag.ll Aiajlaj 4.1 util ^ajuaAl _ 

(Jx 50 4 juu 4j_)Luua (jjjlj .1 ^l ( _ s j-uLi 3 <_]£ (j-a J-a 5 t4_uluill 4.i,ut.il ^uuaA Jjia-a (j-a <_A 5 sia _ 

. ^CllLaiLiaili l^jjoiC. C—laj j tUaj^UI 4aaSJI 5al (Jj 3 ^m-a^.ll Jjla-aj 4j-aLall JjuC. t—lajj 

•tJLL 9" 1 <-J^i f-laL a Jjia^s J-a 5 < - Ama l ^aJ • (jjjj-i (J^ a a-La (Jx 15 < - .tui l — 

.o-lalj AilSJll ‘(^O.l^lja) BaCf> tljf)jiL 1 iu!al j ^.mllaliiuall lilja-all ^ic. (Jjjj.i]| — 

. jlaijjLi 420 ( _ s ic- (Jjlis 4 -1*J %T 4-pliill j^sl J j!la jj j3 ljjj£-bu 4ja.laj ^1 (jjLuail l_i£juI _ 

: Calculation tuluiail Aijjia .4 

100 x ^us^aSI Jjla-Jl jiAA x (j WiaII (ja jjSjaij 

-;-=% S 

1000 X 1000 X 4L*S! 

.Jaia 4jjj2J 15- 10 SAa] AHjIj j ^nlaj <3^ Aij^Lall ^1^4 

: References 2 -^IjaII .5 


— Beaton, J.D., G.R. Burns and J. Platou. 1968. Determination of sulfur in soils and plant 
material. The Sulphur Institute Technical Bulletin No. 14, Washington, D.C., USA. 

— Chapman, H.D. and P.F. Pratt. 1961. Methods of Analysis for Soils, Plants and Waters. 
Priced Publication 4034. Division of Agriculture Sciences, University of California, 
Berkeley, pp. 184 -196. 

~ Skroch, K., C. Hoffman, L. Mundt, R. Gelderman. 1999. Plant analysis procedures. South 
Dakota State University Agricultural experiment station, p. 44. 
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Determination of Boron jjjjJI jj j jUI Juai21 

Determination of Boron by ^ hVu J j <j2VI JJaJI jjjjJI jj-sSj .1 

: Autoanalyzer with the use of Azomethine-H 
.ajjLu]| dillixJ! ^ J&\ jjjjJI aJjUI a 2 a : Scope t j AjULSI .1.1 

luoij (jmajjVl <—i2il5 ja jjjjJI (Jc.Uj ^jic. 4iajUl :iaU :Principle ^Uii (jaaII .2.1 

. jla_jjlj 420 2^a_ja Jj2^ (_g2c. j_j22l Jto.a JjSuul 2 _A v4 jw. ^jCaal^ pH 21 

.JJjfsjlc. jj! 2I (jiaa^. 2iLcaJj Igj.iA ^jj dDLJlJ .ij.iJI j j ^.jjlalV I .jl^ci t—iijaij : d£Uldil 

• EDTA.2Na j 

• y2l JJsJ jl^a. :Apparatus cJjjVI j Sj^SM .3-1 
:Reagents JjJl j JJla-Jl .4.1 

jJ-a'qa a-la Ja 400 jj_)a2l ClLjJll ^jC-aa-a ja Ja 46 <—Jlal '. jj/Jja 1 ClljJ2l ^jlraa.ra — 

. jj l^] Ja£l ji .jjJ 4£jpl 4j-laJ 

4 jiaLa £ la Ja 800 jJja2l dljjV I (j la a aa ja Ja 20 <—JCai : ClljjV I ^j la a. ra J jUa _ 

. j-jJ (JjWa Ja 3 <—ijCal jj jJ ^21 j^JI Ja£l 

80 4-jJ Jj-aaAia (JJjC ^ j t j 2-al a ?.la Ja 100 ^ EDTA 21 ja 3 4-jJ : jlaiJI J_jla-JI — 

<_SjCal t jJ-a'qa e-la Ja 700 (_^3 (JJ^S\2c.jjJI t^y .aaa ja Ja 2.5 J jjJJjaVI dlljjjJ ja ^ 

5.6 pH 21 2abCj J -lia. JJdj jjal tji2l ^j l-a a -a ja Ja 30 jj <JI EDTA 21 J jW a 

. jjjjja^ I Cilia-la jl Ji2l ^jl-aara jl.fcikjmlj 

. lic.^jj jjCqra.,1 J 4 <^2c-j ^- 4 ^^ c - 2^laaj CS^ Jjira.aH 2aiJ M-laralla 

JaSI jj jJ-ala ala Ja 80 <^3 Jljj8 J ^jl-aa~a ^ 2 j jJjajjl ^ 0.9 4—Jil I j^j2a2l Jj,Wail — 

. jiaLJI a-Ulj Ja 100 ^Jl 

^2c. j <allc. ^3 ,la4.~a..) j CjjljjJ] ^ 30 ^r^jJ Ajj^joJ Jjkall J '. 4Ja~a.1la 

.2aaS (j^JJ oaJ ^2L-aa j -> 4+ 

t j lal a a-la Ja 1000 ^ ^41>2^ ^ja ^ 0.5719 t_j2l 100 — 

. Jc._^aol ^)jCa.a^J 

Ja 2 11.6 4 1.2 40.8 40.4 JljJI ^ JJI ijjjjj j2/^a 2 t 1.6 .1.2 .0.8 .0.4 c^LaUll - 
f.Ulj Ja 100 JaSI .Ja 100 Ajtaa <Jjllxa JjljC A.aaa’a ^21 ^ajI ^aalJI (ja 

. (_ s -a_JJ JSCuj jaaa^.5 . ^)2aLJI 

:Procedure J-«2I .5.1 
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.llajj ^jaLoia. (jljja (_ j3c AjjLuII 4jj*JI (ja £■ 0.5 (jj — 

Jjl.1 Clll.Iut.il (_paJjVI (j_jill _J m j j dllcLui 4 0 -lal j ■> 500 AakjJI ( _gic *da^all lfr*-da — 

. .laajlll 4-iLaC. »laj 

.C1li_^i£ 1I ^jlaarx Jjlrxa Ja 10 1^3 <—idal 4 ^laLaH e-lall (j- 4 JJij A^fi (jl A*J dll.iut.il i—liaj — 

.^dj ^laLall e-lalla Ja£l j Ja 25 (_gjLuta (J&j ^ ^illjjll ^ja l_la£ lllij dlljjaJI Jill — 

. (jig.->11 Jjitdj Aiajla (■_ Uaa.^ JVI jl^a. ^C. Cllliutll j dlLluiLlill Jal — 

:Calculation <-jlu»a2l 4ijjia .6.1 

L_iLoiaj jajL j jlfraJI £-a jja^all ^allll 0al_jj JjS jya IjCuLa ^Lnll ^ladall aIacL jlfraJI ^jL a 

I^gli la£ (—iLoiaJI -=UlaC ^xil j .IjCuLa ae-jiil jjliall jjSjill 

- . - = tffc* LUJjJI 

UJJ 

j till £.La]l jjK j c _ vvj lA-olc. A^i^yLa 

dlljJC. ^l.WuJ (JjJaSJ 

Determination of Total Boron by < _gJ£l! JjjjJI jjaSj .2 

: Spectrophotometer 

.Ajjldll ciiliutll ^gk ^g.1^11 (jjjjJI Aii^Iall s5a jcii : Scope <—aa^JI j AjULII .1.2 
ixoij <_gi (jALajjVl t_adl£ £_a (jjjjJI <_ s ic 4ijJall Add : Principle ^1*11 IaaaII .2.2 

. jla^lll 420 A^kja J _j5a ^gic 0“^ CL>UI Ci*-a JjSdal (< _a ^doal^ pH 51 1 “*^ W /S/% 

. jlajlijfljjj 5u . u a jl^a. :Apparatus <4 jIjaVI j aj^VI .3.2 
:Reagents 4-apUI Jlj-^SI j JJla-JI .4.2 

j-l-aia ala Ja 400 (_g3l j^jail ClLl^)j£JI ^jCaa-w ja Ja 46 <—adal '. jll^Jja 1 CliyjSJI (jaa\ — 

. jll ^1 ^■n.-s.H JaSI jd CjjJ <Sjj| t jCaj 

i—Ldal t j2aia a-la Ja 160 Cll'lUal ^ja ^100 l - 7 J il t4.9 pH plVlall JjWall — 

Ja 2.4 <—idai t^>a' J EDTA (ja ^2.68 j3J ^Jal j j^J-all J^51 ^__> >a a ^ . Ja 50 SjCg-J 

4^.lakj 4 j 5ai‘.\j>I .^till ^ajjil l^S>jl J cl^^ cjS^all dillj^jlc.jjllll ^jda-x 

. Lac. jJaol jCaaj . 

4 (■ la Ja 60 ^ iAnjjSuJ^) j a /i \ ^ja ^2 J H — L>° ^0.9 S J il J jl~4 al l — 

.(j-ajJ j d a sx . 1 4(Ja 100 ^l II JaSI 

j daa-1 4 jiaia pla jl] liLjjJI ^ pa a ^w ^ja ^ 0.5719^-lil : UJJJ^ J ^/100 j»Vl ^^auLlill — 

. I_£.Jlaul 
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(j-a cU 2 1 1.6 ‘1.2 ‘0.8 ‘0.4 Jljill Jc. (Jiil -ojjji 2 ‘1.6 ‘1.2 ‘0.8 ‘0.4 ciiLoiLall 
cjlaiall c-LalU J-s 100 J] ^ L aJ l ‘J-a 100 4-ijl-i*-* <Jjjljd ^ J\ r Vi v-y“» 

:Procedure J-axll 4ij>ia .5.2 

. 4jjuilius -IfajJ ^3 (jjjLota. (jfjAxs <^ c ’ ^daLill AjjxJI ^j-a ^ 0.5 (jj — 

Cllliut.il (j_jill _J mj j dllc-Lai 4 cAaI j ^ 500 ojl_^. ( _ s 2c- '^d-a^all lg.Jt.jJ 3 — 

. Jxajlll 4-lLaC. |»Laj (Jjlj 

(JjUj ^j-a (_l-a 10 1^1 <—Ljal ^aJ jlaLall a-Lall (j-a (Jjlkj dll n» 11 L.-tiaj — 

.diyAll 

.^CuJ ^aJ ^Ja..Tk.ll (_J-aSI j (_J-a 25 4 jljui (_gjLut-a (jjjjC ^1 4ii_jJI qa Llas£ lilij Cilllut.il (_Jij| — 

. A.iut.il 41-aljt-a Aialc. j C&LU jjJa~a — 
.4_La,lia ^gll ^gjuiLiaiyJALujiy<iutH ^j-a <_Ua 2 All'll Aj^aLall ^alcddoilj (_Jij| — 

. Ja.lra.1 ‘H — (jilLaj_jV I < aCulS (_j-a J-a 2 < SjJal ^aJ Jalikl j ^aliiall JjW-all (_j-a J-a 4 < SjJal — 

1.5 j_jJ« (_Jj3 j (jjlll (_JSjujj (jLajJal^ AiiSJ 30 CilLut.ll/C&LL1I j CilLjoiLall ^j^alj^a'i^V I l^sl — 

. jU<s_jjL 430 Jjla ( _gic- ‘^ C- 1 J - U 

,^j|_nl| ^.Wuail ^jul^)l L-LolLiJI ^alCilLollj jl ^gjia.l.l.IX Jjjj CilluolLill <LulLol £$j ~ 
CilfySjp (J^joi J UhLLI (j^s ^.i~a.'i^ll dJcljt-a ^.1-fCLj jl^ ^dadall ^ic. CilUut.ll Cill«il_yi JaLail — 

. IgJ ALliall (jj.J->?ll 

:Calculation <-jtu»aJ1 4ijjia .6.2 


JjKall ^ x (J \-\\a\\ (JA 

UJJ 


- js/j- OJJJ^I 


: References £*1>all -3 


— Bes, S.S., P.A. den Dekker and P.A. van Dijk. 1973. The determination of boron with 
Azomethine -H in plant material. Soil and water. International communication of the 
glasshouse crops research station, Naaldwijk. The Netherlands. 

~ John, M.K., H.H. Chuah and J.H. Neufeld. 1975: Application of improved azomethine-H 
method to the determination of boron in soils and plants. Analytical Letters 8(8): 559-568 

— Wolf, B. 1974. Improvements in the Azomethine-H method for the determination of 
boron. Commu. Soil Sci. Plant Anal., 5(1): 39-44. 
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Micronutrient elements j^aUxll : jJte ^lail J^aaiil 

qsia'i j dijjVI ^Jafrll Jxj (_gjjil (j^LalaVI JI^aj did! I . J (jyitSiW jadUx l l jjjSj 

Determination of Micronutrient elements by AAS after wet-ashing digestion Jjj^KjjjJI 

: (diacid digestion) of plant sample 
.AdldJI dliudl i_£j iaaall ^a^aliatil I Scope J 4_llil| .1 

j dijjVI ia.iljt Adam Ijj Adlull djli.ut.il ^daA : Principle ^l*JI I Aiall .2 

jl^a. AdxmljJ j ^Jald dua. aJjIui ^l aJj^sJI AdLnll Alut.ll Jjaiii ^^Ja. ^ 200 J (jj£_>JI 

. ada^JI (Jj!^k.a ^3 (_g^)*j-aail ^a*alixJI JjSjj .Ilia! (_gjiil (J^laala VI 

.^daA jl^a. j yjjdl ^IdiaVI jl^a. : Apparatus dljjVI j Sj^aVI .3 

: Reagents 4-#J!!lil J>JI j JJla-ail .4 

.%65 HNO 3 jSjail djjVI — 

• %70 HCIO 4 jSjail dJjjjlSjjjjil ^ p-a a ^ — 

(_gjliJta JJji (__g.il AijdVl (_gjla-a Jiiil c(<jAla. dVjdl) jA^a'iC. J£i jd/^a 1000 ^»i Jjia-a — 

■va.sdl Ja£j j jS_)-ail djj^l |_paaa. Ja Ja 20 ^gilj^- "J <-ildaj j liaS 2Aii Ja 1000 <*aoi 
lAalliil Axaildil JJla-dl Axoilifill JJ(sk.aH Ja . (_gjJaJI s-laili A-JJjtil ^1 


(20) JjiaJI 




3 

2 tr'alJ 

1 tuauLa 

5 

2.5 

1 

Fe j| 

4 

2 

1 

Cu 

1 4 

2 

1 

Mn 

1 

0.5 

0.25 

Zn |! 


:Procedure J-«JI AJajjL .5 


.9:4 Ajjqiil dljjVI (_uoa.-k. j lilrjjiSjjxill __u-aa,Tk. ^ja JadaJ ^.da^.ll Aiylai Adatll ^daAl — 

. ^jlaiail ?.lailj ^,a.a.il JaSI j Ja 100 Ajtau (_gjluta (JJji (_g3 !>lal£ JjWall ^dj — 

■ <ajdag.all dlli.ut.il Ja Ax-ja-^a J£i (Adid oila (jj.li) AaU JaC. L-ia-i — 

,(_gjJI ^jaaLaaia'i I ^.9jUl JJaJ.il jl^a. (_gic- dl.lut.iy AA Lall/dlbaiLldl JjxSjJ jJj — 

: Calculation t-iLaaJI 4jajjL .6 


^uagJi Jjla-a ^ x (jA jjSjjI) 

AJiLiii a ij* ii jjjj 


= js/j- J-^dl 


: Reference ^>JI -7 

Rashid, A. 1986. Mapping Zinc fertility of soil using indicator plant and soil analysis. Ph. D. 
Dessrtation. University of Hawaii, HI, USA. 
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Heavy Metals AljVlII llx l l : j*jjc ddliill J^ill 
Determination <-J £lall p laJLi ^Jagdl axj jj Jl <j^Lfll#VI jl$-xu djLlII ^ 4LiUI j^a llxll jjjSj 
: of Heavy Metals by AAS after Aqua Regia digestion of plant sample 

.4uuluull dll.uat.il ^ 4luaull jj-saluxll juASu I Scope l—fiA^JI J 4_jlxl| *1 
(jj^^all dljjVI (_paaa j a-Lall .jAaaa 4.1a ml ji luuluull dill util ^daA I Principle ^Ixll I Ajuall .2 

.4Affi.ll ^jmalujtll ^yAxii Idllm ^1 4uLuall 4uuluull 4na.ll Jjauu ^ 130 ijlya. J 

: Reagents 4-#J!>ll1 Jj^ll j Julia-all .3 

. (jj^Sj^slI d)jjV I ^jAa-ar-k J S- Ul JjlS — 

(_g_;lu*-a JJjA ^jl] AljdVl Jill 4('ijAla. dl^jujl) jmViC. J£j jul/^-a 1000 j»i Jjla-a — 

.(_£_) J^JI ^JaLall e-Lallu ->3>.a.H Ja£j j jSjuill dljjVI (_)uaui^. J-a 20 4l 4—ildaJ 4 IxaS 2lij Jil 

:4ullull <jjoiliill Julia-all ^I 4umluill Julia-all ^ja j-aai — 


(21) JjAaJI 



JA/% It 11 fJUi\ 

3 ^ 

2<^LS 

1 ^ 

20 

10 

5 

Pb j 

i 5 

3 

1 

Cr | 

2 

1 

0.5 

Ni ! 

1 

0.5 

0.25 

Cd 

5 

3 

1 

Co 


:Procedure JaxII Aiujla •4 

50 4*joj (_gjluaua JJjA ^l <—IjjjVI (_$jua-a Jiil j ^.Slall pLallu ->jJag,.ll Aiylaj 4.1 .util ^daAl — 

. LaLali ji—aj I (j_jlll Jjju t _gU^. l^ua. ^udjull 43 jj JmC- olc-Ju £-a LusS 2lau Ju 
4-1.15111 (_gjx.x*ta.l\ jj-saliatll Ju£j£ Jjia-all |AA ^3 AAa. 4 4ujlxll Jla (_gjjall a-Lallu ^aaJI JuSI — 

. (_gjA]| jjuah-au-a JI jl^a. ^Ijlaujoilu 4ui£ll 4.1 A ill jjmaluall j 

. 4uuatll 4lal*-a 4lalc. j dlluuatll Akim — 

.(_gjJI j_^aJ-auaV I jl^a. ( _ s lc- ^j-taic. J£1 dlluuat l\j Aklmll/dilumluJI Jal — 

: Calculation <-jLjix 1I Aiujla .5 


^Ja^JI Jjla -4 x Cy* jjSjjI) 

AjjUIII A m 11 Jj jj 


js/fr. 


: Reference ^xj^ll -6 

Isaac, R.A. and J.D. Kerber. 1971. Atomic absorption and flame photometery: Techniques 
and uses in soil, plant and water analysis, pp. 17-37. In: Instrumental methods for analysis of 
soils and plant tissue (Ed. Walsh, L.M.), Soil. Sci. Soc. of Amer., Madison, WI. pp. 17-37. 
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ddtill 

Water Analysis ®ly»ll JjIaj 
S ampling ^LucVI :JjVI 

:(_jj=»r>c.1 AiiLLil ^Ic- J$LLi JjLdll alyall :Water Sampling alyall diLLc -1 

Aanll IAjjjIj (_£.la j ^Ayiljj ^jdljC-V) (_£jil LgHimlLa (_£JLa t^(jLuiiVI A.-il^ (_jjjL 1] LgHyuilla 

Jamjll ■‘UiLa^a j A,:a..ia.j^a 0 jLu f-UaC.^/ A-ijIjll ^)aa. <_jA dlLjytll ^.aa A.il^aC. (jj . ^dljlill jj.l4Li^ 
j J olyall t'll’ljr- £-aa AiLaati (^lajj LajS (jj*n»uLml olc.|ya qa .IjV j 4 Ada aijaLall 

^£j-iall j ^Lusj^II JaLLull (jc. AaliUll dlljytill uuaj] (J4ill j (jLiic-L/l A..;.4)Si j c^jLiic-VI ^aJJ (jjl (j-a 

. lylllaj ^aJ-ll ^j.nAall ^1 l Jj^za j ^la. dll.ljat.il ( _ s Jc- l^laj (jl (jS^all ^j-a ^lill 
AyiSLidoiLLj ^j|jl A_lauiljj ^JajuJI (Jya Jj^utll A_lajajj!La j Aflyaxll A-ia-laaill alyall dlliic. £-aaj 
dlliic. 0 . 1 c. ia.1 ^jj.aa.Tua .1 La£ 4d)jya 4 — 3 Ala (jLiic-LM -llj-all o-Lall ^jji4jj IfrlmC. .latJ A-ialaj jl 


Ja.ilAll (j^s (jljJcV! e-lil Alyl) ^aJ l*-a IgJala. j ^AjjLdLa j A-iiaj <_L-ialj4j j ^jl^all ^yaj 

aLIs olyall ^la j_j-a (jLiic-VI ^aJJ .^^C-ljjll CiL^ ub^j -^ c - A*LLL AiyJall oik j (Aj£ja AilC.) 

.lilli LgiiLlc.1 j ^gllalil Ig-AiSl £-1411 4 _jj 3 ((j-iiiil jl A-ialaj^ Aali-a ojjyla (_^aflaj (Jj^jlII 

dllLl Aa .^ajL-aAxH jjLuC.^/1 dllj.ll Aiuailjj ^jj A-iSjall olyall dlljjC. £-aa Lai .ojjjlill £3 jj ^aJ £^1411 <_ljii 
Lai 40jljall AaLj.ll AlaSlaJI ojjjUll j 4 djjLoiojjjla i j_jjj^ Qjk i jh JlLa ^_yaJjt^\ 

. ^dlllytll 

J^iLdj L_iaa :Processing and storage of water samples Ifrlaia . j sIjaII JaUuII .2 

I^gJj La dlLa^jiai-all ^j^udalia j ojytll ( _ s Jc- alyall Aiuu AjaalaJI dlLa^jiai-all 

. Alyt.ll ia.1 Aalala ^3j-a j ^joil — 
.Alytll La.1 ^cJjL J dl3j — 

. Jaxa^11 {^aC. jSL ^-a ^£-1411 t^JjS jl ^Jajoill dial t^Jaxull (jjij jjLilc-VI — 
d)Lailj4il dll.iyt.ll ^)dlya (J£dl (Jjladll ^iia-all ^1 dlLiyt.il JLlojI i—laj dlLajlai-all Jjadi laj 

(jja-ui£V I ^yl4ll^ (Jalall (jja-ui£V I ( Aijl4ll c^)aJI QjjjSII lim£l ^Li ‘pH 4 oj]jall Aaj^ :A_ilLlll 

Cj^&\ diiinl ajdlya ^jyoiLijjll JjJjj j jdxlall dlLjjjj£ Aildal i—laj ^)l£jjj A4jjJa i-lua (Jadall 


A^yajui^ ojjS dildg_a Aylyaj^ll j AyLij^l dlUj^all dlLuiLj41l ^Sli Lai .£tlj... dltijjj£ll j t^jjadall 

LaS ASj-all 4_4LLia.Li 4- 4lLaJ A'l ytll (jjal 
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4jj*J| 4 _ia£ 

<jU*v' sui 

4 U-v *\\ A 

4,24 

(<*M\ ^ f 4~2)V5414 

100 

P, G(B) 

4_Ja<2^p 

4,24 


200 

P,G 

<L^p 

4, 6 


1000 

P,G 

L . ^ 4j '-n. , \ 

?j} 28 

2jj^ pH (_>aiaJ dljj^M <iLiaj 

1000 

P 

UJJJ 2 

?ji 28 

V 

100 

P,G 

llAJJ J 

?Ji 7 

4sLjal jixj 4^^414 4' jl j^Llo iU~i 

(HC1, H 3 P0 4 ,H2S0 4 ) l »^' ^ 

2 uj- 2 pH i>=4i-l 

100 

G(B) 

^jUaaJlj (^Kll (jji)^' 

j 15 


100 

P,G 

jjl£l\ Ul^SI ^4 

?Ji 7 

AiLiaj jl djSj ^pjajL (JjlaJj 

2 (jj^ pH ciu^All ^>><0^ 

100 

P,G 

^4^£]l 

L . 

;UU V 

v 

50 

P,G 

4yj^' 

j 15 


500 

P,G 

JlaU\ j J£l\ jjISII 

j 15 


500 

P,G 

jjKII ai^SI ^.4 

4, 48-24 

^ 4 ^Uallj 

500 

P,G 


4,48 


500 

P,G 

ujli> 

4, 6 

4a.^Ha]Ij 4 Cj3j (Jjlaj 

500 

G 


- 

AiL-iaj .lau A .xiUnllj j 

12 c> pH^jJNaOH 

1000 

P,G 

AljLbaJI 

?ji 28 

:UU V 

100 

P 

4UJ^' 

6 

djjjjSlI jl djjjj^M AiLiJal 

2 UJ- 2 pH |_H33aJ 

400 

P,G 

ojL-ukll 

j 15 


500 

P,G 

jjji 

6 

djjjjVi AiU-ial j 

2 uj- 2 pH i>=4i-! 

1000 

P(A), G(A) 


4,24 


1000 

P(A), G(A) 

^g-Ull AuJI 

28 

2 uj- 2 pH u^ 1 ^' '- J jj'^ 1 u^ 1 - 0 ^ 4i4^aJ 
£ 4 sjlja. A^J^J 

1000 

P(A), G(A) 

(jjjjit 

?Ji 7 

.lau JaiaJl jl dj3j £px*jlj 

2 (jj^ pH 1 <iUjaj 

500 

P,G 


4,48 

jai^JI jl dlij ^pjoilj 

100 

P,G 


^ 2-1 

Axj jl dlij ^pjoilj (Jjlalj 

2 (jj^ pH \ AiLjal 

200 

P,G 

Cjjjaill + Claljaill 

- 

4_^,^l]\j jl diij ^pjojlj 

100 

P,G 

djjjaill 

?Ji 7 

Jlsu <L^l!illj jl Cli3j £pJo)\j 2..^"' 

500 

P,G 
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2 (jj^ pH (_y\ AiUiaj 




28 

jl CllJjJ^ll AiU-ial .Axj Jai^Jl 

2 pH (J^ato J g-Ldl JjK 

1000 

G 

03*41 j cjjjjll 

?Ji 7 

AiL-ial .AxJ 

jjK Jlaj 

1000 

G(S) 

Cli 1 Juxoll 

- 

Aju Jai^Jl jl CliSj 

2 (jj^ pH dujj^il AiU-iaj 

500 

P.G 

CLi$j!ual\ 

?Ji 7 


1000 

G(S) 

ec-ljill j 11 

^ 15 


500 

G. BOD 


j 15 


1000 

G 


G.48 


100 

G(A) 


?ji 28 

CllJjJ^ll AiU-ial .Axj Jai^Jl 

2 uj^ pH 

100 

P.G 

jjijaijill 

j«-“l 6 

^-x-xul g. 1 lax j 1 g <o**t^ 

240 

G 

4_a^LaJl 

28 


200 

P 

KU.,,'1 

?Ji 7 


200 

P.G 

A elj-all 

28 


100 

P.G 

dllj£)j£]l 

?ji 28 

Jalaj 4 AiU-iaj -IxJ 4^^lfi]l Jaia.Il 

Cljlg-La AsU-iaj j (_p 100/^jll t *‘ ‘ 

9 <j* pH ^jjJjj-oJI 

100 

P.G 

.liL^ll 

j 15 


- 

P.G 


G.24 

^Uallj JaiaJl 

100 

P.G 

SjlfLxll 


APHA (1998). 


(J jxj u u* <vljl (S) (B) tdljjl 111 -J (Jjjoii-a (A)*ljl g.lj] I (G) LS^-& * (P) 


: References .3 

- APHA, 1998. Standard methods for the examination of waters and wastewaters. 
APHAAWWA- WEF, Washington, DC. 

- Gupta, P.K. 2007. Soil, Plant, Water and Fertilizer Analysis. Agrobios, India, Jodhpur. 
p.349. 

- Ramesh, R. and M. Anbu. 1996. Chemical methods for environmental analysis- water and 
sediment. McMillan Ftd., Chennai, India, p. 161. 
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Chemical analysis of water samples : jLill 

:Measurement of pH w oL*ll Jja.jj.iiJI <Ljl jjjSj .1 
cilia. pUll J (jAa.jj.lJI o-ljLL Jlxi (jc. ^gjja.jj.lJI aSjll jaxj :SC0pe t fl^JI J AjIxII .1.1 

. aljlL jjSjj L_)jlLa <j.llatll -=Uua3l Jl jaIuj 

pH = -log [H + ] 

CIaIaIIxAII ^Jc. j ALLall e.LJil Jc- jL-ia jjjL Jjall j (j>a9-s.'t,aH ^^jAaLjj-lJI A-alc. ajjj^aJ j 

•*Ul J AajLasJI j JjAaJI 

jpa l_aljl JbjJll pH -51 jlg-a. kluoiljJ e-Lall CllliJ pH-II J) (JjLa iPrfnciple ^Ltll IAxaAI .2.1 

J pH -51 Ja ^j .la JlijJll JjasSII jjl (jjjLLaj AajLjJ aj jjja j)C. (jjL^la (jJaS 

(jAali. ^Ji Jail-s. (j-a ^•j'u^-a.a f. LLxj JjV I C—ilaall ^Jiii . <-LLjJ 4_iii. t_.L^aj c_i)a3 JS t_aljj 

j AiaLjJII <a5-s. 11 bLafLa jii*j3 j^LM C—llaall Lai a-Lall jjl£ jla-a.s. qa t- 19-s.a (Jjlrsx.j <la.L Jaij J 
t<alla-a Clllaj-aljAiJ j LjUj 'Jj!la pH -II (JjoLs ajad (j^ s^^aia Jjjl lilliA j ^a^all i— llafllL ^£..1 

.(_JiaJI Jl <Laa. (j^-aj SJa.VI olA q !aau (jl LaS 
• pH meter jW Apparatus JjJVI j Sj£a.VI .3.1 
.10-7-4 pH (jL) <-aiiia JJU^a :Reagents 4-apUI jIjaII j Jjlla-all .4.1 

:Procedure Jail 4ijjia .5.1 


. (jjlflJ 10 ajls\ jUaii^l £-a e.LjJlL jlg-aJI (Ja — 

•lat-i^ jig,. Jl JjjaJ (Jjiaxa tillL j pH 3 <Lajix-all <AjoiLill (_]AJla-ail ^laiiaiL jig,. Jl jjlc. — 
pH -II <-aj3 Jc. jig Jl oejs Jajj^a j l-ia. Jc. (Jji^-a (_J£ ^<9 ;9>'l j jlaiall e-LalL <iuiC. 

- jl g JL (jalaJI liljlLlSlI L-luia. lillL j ^joiLiill j jlaiall <_jiiiaJI 
• Ijbj Jbt-l pH -II <-aj3 J ^-LLall <1 ul 1I ^3 <jLi-aC.| j ^)laLall a-Lallj liia. ^jjaSIVI lL^-I — 

.<-jlc. <la3l^>.^55 ^jlaLa (. La ^uAJ ^ ^jjiaxj j ^)IaLall pLalLj liia. ^jjjSIVI (_l Ja ‘^-l — 

:References 5 ^I>a1I -6.1 

- APHA, 1998. Standard methods for the examination of waters and wastewaters. 
APHAAWWA- WEF, Washington, DC. 

- Buurman, P., B. Van Langer and E.J. Velthrost. 1996. Manual for soil and water analysis. 
Backhuys Publishers, Leiden, The Netherlands. 

:Measurement of EC W slj-ail AojLj^H! AdaUll jjjSj .2 
.sl_Lall ciiliic. ALLy^SlI Ajlalill : Scope <-fiA^SI j A_a\jl 25 .1.2 
^jlc. f. Lall <aL13 Jl ^>aj^L JL a-Lall AjjLyJll aaIsLII c_aj*j :Principle ^hdl I^aaII .2.2 

Jc. j & Lall J o^aLjAill JILII ^jljall JISj j jj>j J^" ^ Aaaxj j i JLjJII jLnll jjj 
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A_iiali]| AlAjj tA.al'i-’kxll AjIjjoJI al^jl j 4£j2>. ^glc. ^>Aulxa jjjlj l^J i^y ?.l±jl ?.La]| aj)_^. A^jA 

j (Jji-sajjll (Jj-wHj (JjISj j aA^lj Ajjla Aia.jA iajl^JI £-lijjl Ajc. %2 AjjoUJ a-lail A-ijLy^SJI 

A_iiallll aJ^aj (jS-aj j t dS/m= mS/cm IgjA^lj j .ajjIj^SII A-ajliall t_jj]La jA 

.A-j3 A_ijIa 1I A_ia5 Aijx-a 

640 X mS/cm^J^ 1 AjaLUl = jqy, Aj^S 

.Ajj1j^£]| AJaUll ^Ca jl^ :Apparatus S)£*SM .3.2 
^Ja « J (_ja 3I ^ajiailj^JI jjl£ (j-a jJi]^(Jj-a 0-001 ‘0.01 ‘O.lcJ j'^- 6 • Alkali J JaII^aII .4.2 


:^JllllS Ajlalj 


(22)JjAaJl 


Aaj^I* JjSjj 

(dS/m) 

AaC ajljall AajI JjsliLa 

f 25 4aj4l 

0.1M 

12.88 

+1.90% 

0.01M 

1.413 

+1.94% 

0.001M 

0.146 

+2.04% 


^lAjlAidj lilli j aj)^. c5^ Ajc. A^lslill A-aa3 i—lLuiaJ (JjjLaJI (JjA^JI ^Ia^JjoiI (jS-a-all (j-a 


lA-illill Ajuj^all 

4_^.j.y) x 0.0194 X £ 25 Aic. ^jlaUJI <L<u3) + £ 25 Aic. ^jlaUJI 5-^ja = a.^.j .2 aac. A_ilalill <L<ua 

((^ 25 -^&AaC. 4_JaUll AaA^j L_ljUn-all 

:Procedure JaxII 4ij>la .5.2 

. JaLall a-LalLl IAa^. AouSl^l /LuiC .1 — 


aa-IjS J-a.lj.-o j Jjl^-all ^ AjjjSII ^jjiaxJ lilE j KC1 (J_ji^-a alAj^lmlj jjlr. — 

.( jlgiaJlj liljUjlSlI L..U.QJ.) (JjjLoill JjA^ll ^AS ^Jc. 

EC -II A-aj3 (_J^jai J <J_^.>.a'l j^gjLall (Jji^-all ^^3 ^jjiajtJ j ^)laLa]| pLallj I Ala. AjjaSI^I (_JjoiC.| — 


. Igjlij Axj 

. ^jAana-all jlaLall a-lall (j-a ^Aill ^jjiaij j jlaLall a-Lallj I Ala. Ajja^IVI (_JjoiC-I 

A^jiall Aa.j 1 t-ima (jjl\ alia ‘ flaiiai (23) JjAall 



alia 1 fljiiaj 

pS/m 250aa 


pS/m 750-250(> 

4 ^-s.^ i ^i\l 4 i n 

pS/m 2250-750^ 


pS/m 2250i> 

Ia^. <^JLa 
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:References .6.2 

- APHA, 1998. Standard methods for the examination of waters and wastewaters. 
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: Determination of Total Salts Adiil jjjSj .3 

.AjjLdl Aulill jjc. j ajKII ’Scope <—j AjULU .1.3 

AJuaJI f.Ldl AuLdl jjiaj : Principle (JaaII .2.3 

Ui j QjjjS -laaS slua. <Xoill<s LS^" W 9 ! 9 ?*- 1 J 

.(jjlota. j s . :Apparatus 4-#pU1 dljJVI j Sj^Vl .3.3 

:Procedure J-aadl 4ij>Ja -4.3 

.Q^aik lg.44> I^Jjoic.1 j Aax^j. tjjj <la^. jii. — 

,4xjla <GkaJI jjj .ixj ~ 


4-JjLall <ludl Ja 10 L-i.Ja.jai' — 

. LaLaj J IgJtjJa — 

.LaLaj <—alL^JI -Ixj <iaaJI (jj — 

:Calculation i-jlutaJl 4ijyla .5.3 


100X^ ^Lall (jj_j 

10 


% <j!S ^SLai 


£jj — i ijiV'l Jau £)jj = ^ ^iail £)jj 

: Determination of Nitrate-Nitrogen cjjjVl jjjSj .4 

.<LLLall diliixil diljUll o^jUi (JSjJu ^gic. dijj^l aiA :Scope J 4 _jUL5( .1.4 

j-a (J_jla ^ic. 4A^joiiijll (_3_jS kxaiNL ciijyiill a?.lj3 ^Ic. : Principle iaxall .2.4 


. jla206 

^jja.ara.,1 t _pa ; La^.'.iSlj ^jj .IboiS,jl ojjLLi l jC. CllLLi.l.iill ^jjoxj .33 ClDLi.1 Jill 

o^jUil ^ylll 'i) e-Lall J_jlS 

JljJaV) AuiL jlajjjSjjiWo jl^a. :Apparatus CjIjJVI j aj^Vl .3.4 



:Reagents 4-#pU' Jlj-all j .4.4 


. jkixi a-La jll pLall j_jl£ ^jj-a-a.Ta. qa <_La 85 ( -.'q | A I^-aLlaj 1 e-Lall J_jlS ^uo-a.-a. — 
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^jjjoitjjill Ciljpj 0.7218 jl Ciljpj £■ 0.6068 <—iil :Jjl/^A 1000 jSl\ ^ m'jqll - 

. ^jiaiall (. Lollj <_Jx 100 

j <Jx 100 lSJJ- 1 Ls^j O'® l}*® 0-5 ‘0.4 ‘0.3 ‘0.2 ‘0.1 <_1^ • diLjoiLUl - 

dijji 5 ‘4 ‘3 ‘2 ‘ 1 diLjoiLill ( _ s 3c. II ^jiaLall £. Lallj ->.TkJt.ll <_Jx5l 

:Procedure J^xll 4ij>ia -5.4 

(JjWx qjh <_Jx 2 <_SjJal j 4_ilaj^a-<s jl L-J_jijl ^\jA^nxl\ ^ya Jx 10 L-laxul — 

. Ala. £>l ^aJ ^^xllaj 1 e-Lall J_jlS 

4ixl ^t.VVinilj 206 2 ^l_jx J_j^ a LS^" l —?*■■"/djLlmljall <LoiLai^-1A Uiiil ^_)maL-ialx^M Ijfll — 

. cii^jS) jjjlj£ Ajli. j 

• Clljj^l jiSljJ bat J (_gjli*xll ^.Ara-lail JaLail — 

:Calculation <-jlu»a21 4ijjia .6.4 
(laj £)l) Jjixill Aoum x ^yia-iall (j -1 = j^/y, £jjijVI 

:References £^>*11 .7.4 

- APHA, 1998. Standard methods for the examination of waters and wastewaters. 
APHAAWWA- WEF, Washington, DC. 

- Navone, R. 1964. Proposed method for nitrate in potable water. J. American Water 
Works Ass. 56: 781-783. 

: Determination of Carbonate and Bicarbonate j jjjSj .5 

.alixll ^2 (jlijjjfLnll j (_g_ jk/i .^.laj : Scope <-flAg21 j AjUL!) .1.5 

jl AjjjII (j^alaHuix ^ AjjIIII j diljjjjSlI diljjjl jJiSj : Principle ^1*21 i-iaaSI .2.5 

A.tl’Ax (JjV>i J iifla. 0 wa^\ (JLaxjjaiLi lilE j ^bujjaill a^jljLxll “iiylaj alixll dlliic. 

: jjaSill ^aJJ j 4jl$j <lakj 

L-bxa. CllUjJjSjJ (JjaJjj ^^all (jjjl £-« ^JmaxaJI (ji2.jj.lAA IgjS Jc-liji I^j^l <Lajx]| 

: JUI Jetfcll 

C0 3 2 + H + -*HC0 3 ' 

jjj <jjl dua. (jJtia JjIasII Jib ii-iic. (JxjtHuua bjlill .ia.i2u jjfL JjWxll pH ^3j jl ^ j 

• 10 pH «i*j <jjl JjJy c$JI j (10 _ 8.3) pH 

CllljjjjSlI JjaJj (jc. 4_aili!l LjlijjjfLAiil JjaJu AiLjajj i^ylxxll jbxLailj j lAijlilSI <i^)xll 

(Jc-Uill Lima. ua (JIjl^xll ^2 bCmal aJjaLjxll j <l^)xll 

hco 3 +h + -> h 2 co 3 
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pH (jjj 4jjl (JAaII (_y^ lillA (_J-<sx!LaLl J pH (j-a ^^gxLxalx Jlx-a ^ (AIL ^aJJ j 

j 4_La5 ( jLoiaw (jS-aJ ((jjolJkj-all^ 'ojjLi-aH ^5 A^lgLujijaH (jLxox Jl 4 a*£ 4ij*-aj j (4.4-3.1) 

.4AIAI Cliljjj^fLnH 

^ic-l La9j ^Jaxj ^jjxLM (jV CllJ^jAl ^jLxax ya L/4J Sjjl*-a]l ^9 s-Lall ya Aa ^al.lxijujl (Ja-4 a 

^ajjaAl^JL AjjiJI ClAjjxJI Lai jajjjaJIAL 4-jj»" Cjli)*JI JLx jajjjAlAI ya ^gjll ojl£j<JI 4 xjl1: 

. Clu^jAl jJaaa ■ _l .axil , a j9 

:Reagents 4-apUI AjaH j JALa-Al .3.5 

I^g-allaj 0.01 Ll]£>j£ll ^j La .a x — 

S-Las (J-a 500 iSj 2 ^. jA (_gjA*-a cijj- 1 LS^j ‘4-U^H t_4 a ' a:k lU 2.8'—b^Lai ■ 

. ^wxxil <_La5l j jlab.a 

.^g-allaj 0.1 JxLxxAI ^j La ,a x . n (j^s 100 Ax ■ 

.^^-aUsij 0.01 (_)LxaixJI (jjfxfS ^xx-xll <_La5l j jA 4 jljuj (_£jLx-a iyjj^ ^ lg.*.j.La ■ 

.^ajJ.9 _ji-aall dllf. La ya 4jjli*JI t_9jJJt-a Jjlxa 42awA y lajxLallj AjjjIjC. (jjc. * 

• <_La 100 p>:xH J^A j %60 ^iiaj (_La 70 4i^s ^ 1 l_]A IjjJLia (Jjjjall <JAl — 

. jlaLa f.La Jas 100 ^ 4_La £-0-1 <-jA IjJjluiH <_]Al — 

:Procedure J-«A 4ijjia .4.5 

• <J-a 100 4jljuj ^gJajji-a ^ l g .*.j. La j 4_LLaH <ilxll ya J-a 10 Ax. — 

Jjxj (_g-A : - <A1L <_].! (_£-1 j_jH ^Ja IA tjjjlLiS Aijlnll (_]j^ ya 4.1a 9 ~1 2 <—bwLal — 

£-a 4.1a91 4.1ab'i 4 jj 13*1I ^iat-all j 4x.IxjojH ^ -9_jx_jAI lLu^)j£ 1I ^_pxaxj A.lic. 4AIAI Clllj_jjj£ll jjlc. 

(Jc-lilH L-kaX (jjill Jjjj (^gAx lilajxllll 

Na 2 C0 3 + H 2 SO 4 -»• NaHC0 3 + Na 2 S0 4 

. (_La ( yt ^ ^j£Jj ^_pxAxll ya 1 _blj.La.aH iawx.ll (_]^xji — 

0 = (JJ 4AIAI djLijj£]| L^XJ ^a^C. (_glc. lillL ^^.la,.) ^al IA — 

4_Lkj 2 4ilwLaL liilL J CllLjjjjSlI 4_ia Ljjjlc. ^Al Jjlx-all yihl 4AIAI CllLjjj^nll jA — 

^jlx 4_xLxwA! ^3 LjxjAI CliyjSlI ^jLa^.x.i a^jLtAlj j Jjix-all ^11 JiliAl ^llSj^j 

• J-ax.Vl (jj^' LS^j (jjlll J_pAj 

j la-a dllj j dlljo^jLi-al ^»jLLll ^jLxaxII i—blj.La.aH ( _ S -1^H ^awawll — 

: JtiH Jc-lAH L_ij.jix (_La^ y^j 

HCCV + H 2 S0 4 -^h 2 co 3 + hso 4 ~ 
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IgJ “LiyAAl <Lalc. j 4 .l.utll I Ac. La (JAlanil <_]£ -CALL (J^ *'! ~ 

. dlLi.ut.ll (_]S dllf.33 ^j-a AaLoiII s^aLt-a os-I^S ^jJaI ^li (j-a j LllljjaJI 

:Calculation ljLuiaJI 4ijjia .5.5 


1000 x 




Jjlj( j&\La1jla 


30x1000 x 


<u;l}£X2XCjljjjpl ojjIxaI (jAa^aJI 




1000 x 


4jjjLic.X (2 XiLLilj^jj^ll S^jIxaI ^»j3UI ^■n-s— Llilj_jj_)5LnII SjjIjla] tjAa^aJI V) 


J&jij 


61x1000 x 


AjjjLjC.X(2XiL!jlj_jj_)^]l SjjIxaI ^»j3U! (jAa^aJl — Cilj^j^SLuIl SjjIxa! py’*') 


ji/i* ^Uj-lAjAI 


:References £-*l>AI -6-5 
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: Determination of Chloride by Mohr method j># 4-Lt>Lj jjiill jjjSj .6 

^Aa. AjAoiaAxs Ifl.'VuA j fllxail £-l_jjl <_]£ ^^3 Aa.jp j a-Lail ^3 Alilc. AALLajLi jji£ll oj\jm j.ia'ii 

.Aj.li.lalH sL-all 

•eLj-all Ci Luc. ^ jjKJI :Scope i-aa^JI j Ailill .1.6 
Clp Jj,l^a AdaLai^jj AAILII jjISII ajIjAL y ^^ic. Aiyiall baa aC*a : Principle ^\x\\ :..LLaJI .2.6 

iCllLajj£ Ajnjl S^yLat-aAl bAA (_gjaj Clin. <jJaail jji£ ^ja ^jCaiil C-iui^ ( _ s Ac. Jjj^oa. .11 j 

.(_£.lLajsil (jjlll jL AjAosil iCllLajjS L_ljailj iJ^AliJ 5 Aj Aic. Aal^j ^Aaai AAaj j ^jajaillijAl 

:Reagents <Uj5U! a!>AI j JAla-AI .3.6 

.%5 f jnoilljjAI iCllLajj£ <_]jia^s — 

.^g-allaj 0.01 ^jjA j k ^al l jjK <Jjla-a — 
.^g-aUaj 0.01 4jJa3 dlljij (Jjia^s — 

:Procedure Ja*JI 4ijjia .4.6 

. J 4 250 Ajljui ^gJojja-a (JjjjA u* W*Ca J CLLail O' 4 cA 4 10 Li. — 

. jL-ol (jjlll ^-U^aj3 ^jJjaiLijiil idlLa jj£ (_]Aa (3® 2 <_Cial — 

. (Jji a^nlLauill annJl (j^A j (_gja.Li I jnaN 1 (j_?^ jjgAa 5 Aj ^glin. 4jJaA| dlljllj aAxoiIjj ^yLi — 
Clp QA ^adnUuiAl Jka.il (j^A J ^j^aiaCLokail (j^s Li-AJ jAaLail ^Lail ^lAaCLaiL 4-jLaxll JU^ ~ 

. Ajj^i^il C_llujJJ ^g3 L'llx.,1 Vuil ^Caflll CljlL ^ ^gJLiill j . (_gjLoil AjJoail 
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:Calculation t-jlutadl 4ija .5.6 


.^g-aUaj 0.01 .la_JS ^j-oLiS (Jjjl~i-a ^JajuiJ <jJaal| dljjdj 4 _jjLjC. t UjaI 

4_nL«J!X 0 >iU>i 1] ai/UI 4 t>»q\l dj\ uj 

1000 x —- JJM 

Jilaull 4 nr. a-n -n 

4jJ_j*JIX oulx^ill a j^Ul 4 Cli'pj 

35.5x1000 x ——g—= aa.jjlsn 

i_JjL^all a \\r. ~ -v 

1.65 x Cl=jU/^ NaCl 

:Reference £a>a!1 .6.6 

Dhyan, S., P.K. Chhonkar and R.N. Pandey. 1999. Soil, plant & water analysis - a method 
manual. IARI, New Delhi. 

: Determination of Sulfur tlyjJI jjjSj .7 


j-L^a-a qa sLiaII dia^)j£ll ^yjisj Jj dijdl sIa < :Scope l —J 4jl*dl .1.7 

. lAjdC. j ^C-jjJI a_y-adl o\aa j C1l/1 imall j jlJJI sLus j <Jl*-all aLudl j jl/JI alxaS 4alii-a 

iajoij J duyAll i —ujojjj Jc. Aijdl juiixj : Principle ^1*11 (JjaII .2.7 


^a JJa Jc. j4a jj j3jlgAj ojl£jdl 4il!iS ^ ^.jjjldl CjIjj^jS (jc. 4_adtj ojlSc. (J£jdad 


. jlajjlj 492 


ojjdl dlljj *il (_gj£JI -Jail jig-?. j 4^? cJ^Aj o^Sjdl diliut.il L_iay :dDlAlddl 

.^ydjdl 

. jIa jj js j jj . li . u a jl^?. :Apparatus £iJVI j S)$aVI -3-7 
:Reagents 4^»pUI Jjdl j Jjlla-all .4.7 

aha Ja 800 Jj jijall a hail jji£ (JA3A2*. ^JA Jds 80 > —Ida ! C^^-aUaj 1 a hail ^j ^a -a j k ~ 

. Jj] 1 Jj lU^' (=4 (Jj,W.a,H 4>i! <J^ Jadjl J Jaha 

. Ja3 aha J 100 J ^jjjldl 4L)J^ ^ 25 <-JI :%25 ^jjjldl 4tJ^ J jW .a — 

"hahaj ksljl j A.yi'il ^jJjoiIjJI dlULoi 0.5435 y-ldl ;dli^y£ ^y\j^A 1000 ^h/l Jjl^-ail — 

.jXaLaJI (JxSI j Ja 100 LgjJ - 4 J)j^ J ((jjJC-lui oAaI ^ 105 4=yJI Jc. (jjl J < - Q a d’i ) 

Jc. (J^s 100 (jjJ Jj (Jail :c1ujjS Ja\/^a 25 ‘20 ‘15 ‘10 ‘5 — 

.k^s^ilxll Jj JaLall 5 . Lallj ^aLaJ l j JI 2.5 ‘2 ‘1.5 ‘1 ‘0.5 JjJ 

:Procedure Jxll 5lja .5.7 

lU 2 Jdj ‘ jLjjj t i—lg.Jt.^3 J JaLa a-La aAldu^AAaC.^^jailJI ^a 10 — 

JJa-a (_J^s 2 <_SjJal JIj (J)^. j ^-allaj 1 aLdl j_jl£ qIoa^. Jij^-a 

45 oA<d Jadjl J ^kjjjldl 
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. jlajjlj 492 <JSjja Jc. jllajj j3 jlg_a ^EVLuIj dliudl Ijial ^aJ lilja. — 

:Calculation <-jtu»aJI 4ijjia .6-7 

(j-a J i Excel ^-aljjJ jl (J^JpAlhaall Jjjjll dlljailAi] ^Lldl ^yld/dl .ll.lC.1 ^aJJ — 

. dl?ljii] (JjlLall jj£j!i]| ^jdLaJI 

^c-aljjj <_Jj 3 (j-a o^ulxa ^Lidl Wka.il .il.lc.1 AJli-laJI jlLajAj3jjp5E.jjoi ojgji.1 (jd»J — 

.a^joilxa o?ljill (_JjlLall jjfSjAil C-lLma-J ^ajia j jlg.ra.ll £-a (J}9 ja 1I ^afLdil 
O Aial l <> JAP' = >!/t- 

<> jjSJll 

7-—- = jl!/yISaLa 

:Reference .7.7 

Ramesh, R. and M. Anbu. 1996. Chemical methods for environmental analysis- water and 
sediment. McMillan Ltd., Chennai, India, p. 161. 

: Determination of Calcium and Magnesium fjjjji-all j jjjSA .8 

.(_gjll slxa ^9 ^ajjjA*-all j c. ^jjjisA :Scope 4jI*AI J l—.1.8 

Jji^-aj ijjl*-all Aijlaj ?Lall ^3 LaAjjfSjp (JjLi 9 ^Jc. Aiylall s2a -idxA I Principle ^l*AI I. jail .2.8 
j AdlAH cliljjjjlSlI u .i;ajt..) ^jAc. IgAjJiij aJiLall s2a jxaAA j (Richard, 1954) ^AUAl (EDTA) 
4_1oj_uIjJ LaVySjj (JjIjS jS-aj jl -WLa.H jjjAlSJI 4jt-nJa t—buia. ddljaA ojij j^lijaJI IgALu (Jilj lg.Ja.jj 

. (J.llallil jlg-^. jl (_gj 2 JI ^j^aU-a AxV I jlg^. 

:Reagents 4 -ajLLil Jlj-aJI j JP La-all .3.8 

t_jjl : (NH 4 CI - NH 4 OH) ^aj-ljj-aLM dl?La j jji£ (Jl ^Jalal l (Jjia-all — 

(Jjjj-i ^l JI jja^aJ I (JPI tajSyall ^ajyjdl?La (ja Ja 570 ^ ^ajyijaLM L>° ^ 76.5 

.10 (_gll pH J-iC. tjAl 1 ^1 ^jJaiail ?LaJLj ^a^Jpl jaSI J -jjj iPjAj j jAi Ajtau (_£jl_lxa 
jjjj.} ^ ^ajjjjj-sail dl?La ja ^ 40 k_]LI 1 (ja^JaAa) ^-aLlaj 1 ^aj-pjj-all dl?La JjWx — 

.^aaAl JaSI j jjJ 4jljoj (_^jli*-a 

a.) ^ajjJjj^all C1 i11ajjjj 9 a^La ^ya ^ 2 (—jil 1^-aLlaj 0.01 (dll.'i.UjjjjaJI) EDTA JjA-a — 

<*joi (_gjL*^s tJJJ^l ^ jJaiall a-Lall ^ (_Ja 600 ^ (t iLlaJ I ^g^-ljj dAal ^gAljj 

. j!il jJaLall a-Lallj (_Ja£) j (J jla^aJ I Mg CI 2 . 6 H 2 O tJA ^ 0-05 <—SjJal t jIll 

^aJ C(_gjLjC. 0.1 ^ajJ^jA-all dll?. La <_La 25 (_^3 ^jjjaill^JI i^yi 0.2 S^LI 1 ^jjjoAlSJI — 

.^jJaLall ?Lallj (_La 100 (_1^^ 

jjlS (Jja 100 ^jyj_^aL/l d_^ 200 :(Cs Hg Ng Og) JJ^all I—LiilS — 

. 4 J. ^all 
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jl ClllaLoi Ja ^100 I ^^ajjji-a JJ.2^ T <J2 Lj ^»j|j£j|jj| L..kujl£ — 

j5J.li o-lLa]| UrJ j T <J2Lj ^»ji^)£jijjI JJ-^ J-a ^ 0.5 <—ij-ial cj2Loij^j Jjlk ^3 ^j-pjj-ra]' 

.4_ijuitLa 'ijJC. ^3 Jaflaj j -lia. 

30 (_^3 J-a £- 0.5 JajjJalLj l_JI :(_gjJc. 0.01 ^ j ; uJl£]| 3 jj_j]£ Jj,W.a — 

.^jlaLall aLallj Jil ^51 (JjW-a!l J-aSI j ^-allaj 1 aLall J_jlS ^jia-ai. J-a J-a 

:Procedure jjjSj] JajlSI 5ijjL . 4.8 

.sLuill <ilC. J-a J-a 5 4j_aaLa]lj ip — 

. ^jlaLall aUl ^j-a J-a 45 “40 l^JI '_Jlal j J-a 250 4 *j-u 4-llaj^P-a ^3 Ig.x-J-a — 

• 12 pH 51 ^4^. ^ jjuJISII ^Ja'l-a J-a J-a 2.5 <_J4al — 

. JjjJlSlI JJ.} J-a <laaj i—Ljal — 

. Jc.li4ll al$4jl ^jlc- Jjj J_jl]| J_jl]l Jj^4j ^^4^. Clillujjjill -Ja-oiJj 4.1m.]I jjIc. — 

0.1 44ajJc. JLrj_j]S J-a J-a 5 4j-saLallj jli. c^lLillS 4jjLiC. t—lLuia. t—La-J : 4-La?>JLa 

jjlc. j JjjaillSJI JJ.} J-a 45aaj J ^jlaJlSH ^-Jala J-a 2.5 J J-"J-a a-La 45 — 40 Lg5 <—4j4sI ^aJ . ^-aLlaj 

. dll.l.Ujjj-ia]| -JojuiJj 

(jjUxujjoi]! 4 jjUc 

:Calculation fjjpJlill lAlu*. Aiijia .5.8 


ajjU-Ji A-aj^UI Cllliu^jall ^-v 


1000xl^l^x^u^ll<^)!ill dillua^a]' 2+ 

. ., ” _ ju/^is-du Ca 

:Procedure jjjSj] Ja*J 1 4ijjia .6.8 

. jiaLa a La J-a 30 ~25L$JI <- ft j J-a l j J-a 250 4ja-_u 4_iLj^k-a ^ Igm .a ^a J 4imJI J-a J-a 5 3a. ~ 

• 10 pH 4-ajS Jj^aaj lilli j NH 4 OH —NH 4 CI 'jJc- jA j ^lal-a J-a Ja 5>—Jlai — 

.(_£jLajJI Jjj'il Jj^] LS^ Jjlc- ^aJ .T liU-J JJ^ J-a JJs JJjal — 

. ^jjJi*-al ]J ^ jajJl£ll 'JjljL-a] ^aJ5JI dlllij-ajji]| •>■! 'JjLt-ai] J^-j-J — 

:Calculation 5ljjia .7.8 

lOQQxl^^U&x^jjjjx^lj ^ o^jIxxJ 2 2 

- : -—— - ' = (Mg + +Ca“ + ) 

j AjaS =jfij.j\s^ 4aa£ 

20.04 x jaj.ji&AiA Ca 2+ = J jj/j r . Ca" + 

12.16 x Mg 2+ = ja/i r * Mg 2+ 

( ^ Mg 2+ )x4.118+( ^ Ca 2+ )x2.497=^^ CaC0 3 :SjL^I 
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: Determination of Potassium jjjSj .9 

. (jx sLiaII ciiliic. : Scope j AjULII .1.9 

. C. alladl 4-ilC. ^ajAkalljjJI :Principle .2.9 

:Reagents <UJiU! jIjaII j Jalla-All .3.9 

ojlja. 4=kj.3 ^gic. \kkyA 4_lij JjjjK fjji ^ 1.907 (jj £A 1000 j»l J jk x — 

^aJ ^)laL<dl e-Lall ^3 Igjjll J Ajljui (_gjloJUa (Jjjj.3 (_gi lg.3t.jJa ^aJ Ac.Lai 3~2 D±a\ ^ 105 

^ja 100 ai. '• lijLoi ^ja jy\j ^a 100 ( _gkuiLl3 (JJ A-a — 

.'-»•>'ail <_1^ f>J 1 (jjjj-i CS^ J 

QA iik Jjll^A 10 ~ 1 QA 100 <>» - 

. ^Jk.ik ., 1 1 (J^SI ^aJ (J* 100 kjLxu (jjjlj-i ^gi j Jpii /£A 100 (j -® (J-® 10 — 1 

. jiAjjjS ^la jl^a. :Apparatus Sj^VI .4.9 
:Procedure J^xll Aijjia -5.9 

^JkOjI j jl^a. ^al^aUmlj AajaiLjall JJUJI |yal — 

. ^jlaiall (. Loilj jik-ail ^ic. jjlc. — 

.^jLnll Jakll ( ^ c - ba J bi. J 4 Adi <iic. |jSl — 

:Calculation sjlmaJI Aiijia .6.9 

^lul! -laid! (j<a 






K 
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: Determination of Sodium jjjSj .10 

.C. (jx aludl dllilC. (_gjfra^a :SCOpe t J AjULll .1.10 

.^Lall jl^a. ^jic. sIiaII 4i jc. a?.|^3 :Principle ^1*11 .2.10 

:Reagents 4-aj!>LSI .3-10 

if 105 oj|ya. (j ylc. A. kky *, <jij .iijjK ^ 0.2543 Q) 100 J jk^ — 

. Jpl ^aJ j!ii Ajljoj ^ ji-aq-a fLa ^3 Igjjl 

.la. 75 ‘50 ‘25 ‘10 A_ijojl_ia (JJla-a 100 (j^s ^j Ja . ra . — 

lL° 100 4jjU*^s J jal/ji-xs 100 ^ (_L* 75 ‘50 ‘25 ‘10 

. ->3>a,1I 

.4,'nxll ^^3 u*i*\ 4 : ijaAjii]! • a)^*\^Lq 

.jlajjjs ^2ls jl^a. :Apparatus Sj^VI .4.10 
:Procedure Ja* 11 4ijjia .5.10 

.^^joiLall j ^.2li3l jl^-a. ^l..lA..ualj (JJLi-all l^sl — 

. ^jlaLall fLallj ^Jc. jjlc. — 

.^jLnll JaiJI La j Igjfl^S jli. j oLiaII <iic. j^)Sl — 

:Calculation 4ijjia .6.10 

^gjLnl! iaiJI (j-a 


jjJy^yi lLalxa 


Na 


Qjjll 

^il£-oll ujjJI 1 23 

: l"\\ ^ 

(j-ojJa I_§jc.]j3 j 4 m 11 L qqVi Ja^JI ^xuJa 4-Lkl.lll ^ja ^.Ic.1 4_xu3 kl±jl£ 13] — 

.^Lnll _Lxk]l 

. c. QjqVtll 4i»iii A k_JjjJaJ — 

ciil^A) RSC 

RSC meq /i = (C0 3 2 ' + HC0 3 ) - (Ca 2+ + Mg 2+ ) 


■J^( ^ >.si\\ ^Liioijj SAR 

SAR meq/l — Na/V(Ca + Mg)/2) 


:References £^I>a1I -7.10 
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: Determination of Micronutrient elements jjuaft jjjSj .11 

.flUJI tlilbc. ^ ijjk. j^all jjL-aUxJI jjJiSj :Scope t j Ajlxll . 1.11 
LST^ (^J t JyliaLa 4.11.1a. c^laj^ ^ycii Aiyla A<ilxj : Principle ^ 1*21 . 2.11 

• cSjcil (j^a L^l aV | jl^a. Graphite furnace clnal^iJI jja i^us 

:Apparatus CjIjJVI j Sj£*VI .3.11 

jl^a — 

. j^a\c. CjjIS — 

. djlijoiLiall t-_lajuJ ClmijjfLus — 

Ifrlllal Jilaal! AjjLall 4 . 1 ut.ll ^ILoil lie.: (jjiLtLU A ij» li jj< 2 v\*i . 4*11 


.^^cJI ... 4^j LSJ^ off 4 (Jilal 4yalaj q -ajJa <ii*2l (jl — 

. t_lj|^Ci]| Ifrj^a-lLal] <ii*2l ^Cuj — 


lg3aa.*kl j tsLus jll <_J£2 Clijjl (jlaaa. (_i<s 1 

:Au*U 21 . 5.11 

(_gjLl*-a (JjjjC ^1 (_g: jl^ a Jx ^ i AC . (JSJ jli/ji-a 1000 j»l J j , W ,a — 

j ^ J)fl^a]| ClljjV I iJA (_U 20 <—iilai J LiaS blij Jx 1000 

. (_gjj^all jlaiall e-Lalll <La22jtJI ^21 ^xaail 

Ajljoj (_gjll*-a (JjjjC j»VI J jia- a l l (j^s J^s 10 Ci. : jj ~ s aic . <_]£] jol/ji-a 100 J jla -a ~ 

. <La!)l*2l (_gjl_^a2l ^laLall e-Lalll ^.a.a2l (_J^£I 100 

100 (^g-iojLiaH Jjia-all (j^s (J^s 1 2a : jj ^aAC . (J£l ( jj 2/|J 9) J^/fb^-JJ^ 4 1000 Jj jla^ a _ 

JjUxll I2 a . ^jlaiall a-Lalll “La!ll*2l ^^la ^xaail 100 t-a ^y\j £-.a 

. 1000 

jl\/^\ jLjj£aa 1000 J j\ . a , ai l (j^s (J^s 10 2a : j A^a'lC . (JSl 100 J J>'a ,a — 

100 i_£jaj <J_jla-all I2 a >( _gjl^a2l j2a£all c-Lalll ^^21 J lU 100 iSjJ^ LS^j 

. Jsl/ 

oCjljll ClllLa^ll jfilj 100 J_ji^-ail qa — 

(J£l dllyjallja]| ^gic. JJj. -ra^.11 (_5j|pJI ^jlaiall f-Lallj j J^s 100 <Jjll*-a 

: jj^i\c. 
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(24) Jj^l 


4xa£ll 

(J-a) 4 jj~\. nail 

cr u ‘L^' 

(>yM9) 

4xa£ll 

(J^) 4jj~\. nail 

(j^/M 9 ) 

4jaSll 

(J^) ffija-uxall 

(j^/M 9 ) 

ja aj*JI 

21 

21 

14 

14 

7 

7 

Cu 

9 

9 

6 

6 

3 

3 

Fe 

4.5 

4.5 

3 

3 

1.5 

1.5 

Mn 

1 

1 

0.7 

0.7 

0.35 

0.35 

Zn 

15 

15 

10 

10 

5 

5 

Co 


.^ajj (JSjJoj 'ffiffi-all sAa — 

Iffillxa C(_gjill jl^a. ^3 Cllffi)iAI ^gAc. 1 -gAffi^'l dllimAI j CllLljaiLlSlI Ijiil — 

ffi^.) P.P.b jAi/ jjfc-}*-} _jj^a‘mAI Jjlffij jlg">l' ^gJaaj tlua. ffiffila-ail 4a-niil ^C- 

•(ujAA'y 

:Reference .6.11 

Jaiswal, P.C. 2003. Soil, plant and water analysis. Kalyani publishers, New Delhi, India. 
p.441. 


: Determination of Heavy Metal 4Lja!iil j^aUxll jjjSj .12 
(dilLijS c^.jj£ t^j^aL-aj tjJSjj) 4-1 .ffi.il ^j-aLixll i Scope l—fiA^JI J 4_jl*A| .1.12 

.(_£jill (_^aU-aiLaVI ( _ s Ac. sLudl Cllllac. 

cliffiffil ^ i-ixa ^jAc. ffiffill jj^ali*J| jj^sj Affiffi iaAxj :Principle j»l*AI \± ia 1 \ .2.12 

• CSjAll ^j-aL-aAffiM ^ 

:Apparatus <4iljJVI j Sj^VI .3.12 
.(_gj21l ^j-aL-aAffiM jl$-a. — 

. JjAlS — 


. CjlljoilAll L--IJk.ffi ClmjjjfLus — 

:^la La IglffiLi jffiail ffijLall 4 imAI ^.LLLoil jjc. A mil . 4.12 

. (^lAI ... t^A tffij) iSJ^ S W <1 (JAaj 4 aolaj 4 _aa.l=kj QAi^n 41 mAI (jj^A jjl t—laJ — 

.tffiljLill qa Ig-i-ajlaAl 4.1mAI i—la-j — 

.&[aa jAi (_JSA dljjl (J-a 1 t—iL-aJ (j' — 

.ae-lffil 4ffiffiil — 

4.-ffi.nll j Cllffiffiil ^gAc. Ig-ihlaA jffi<AI alffil 4.1mA (ffiJuL-a (jj£A o«il_ffil — 


. JA/f\j£.JJ$AA 
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:AouL£j| .5.12 

(_gjLuix J] i JLI :(oJ>Ala. dlVjjjl) j ^- i \ c. <_]£] Jllj ^a 1000 j»l Jjia-a — 

<_JaSI j (iaaall) dlijjVI (j la^a. (j^ J-a 20 Jlja a! t—Lubi j Ll*S blaj lU 1000 a*au 

.(_gj|^JI ^)2a£a]| e-LalLl Aa!)l*2l ->a.aJI 

Ajljlu (_gjli*-a tjjje J) j»VI J jkxl l (j-® (J-® 10 2a. • jj- ^Ic . (J5J jll/^-a 100 J jW x — 

. “La^jdl ^jsk. (_gjl_^all ^)laLa]| pLallj -taa.11 (_Ja£I c<_)a 100 
100 (J jK oi l (j-a (J-a 1 2i. : Jj^alc . (_]£] ( jiy|Jg) J^/^\jLjj£aa 1000 (_s^^ (Jjla-a — 

(J^WxSI 12 a . ^jiaLall pLallj <La!ilxJI ^vaail JaSI cJa 100 Axjui (_gjL*-a (jjjjJS J] jj^/ 

. jj}/^\ jLjj£aa 1000 c 

Jj\/^\ jLjj£aa 1000 J jUal l (j-® Ja 10 2a. : j A^a'iC . <_]£] jj\/^\jLjj^aa 100 Jjia_a — 

100 i_£jaj cJjla-all 12 a .(_gjl^aJI jJaiall c-Lallj ^aa-l t (Ja£I j Ja 100 iSjJ^ LS^j 

. JA/f\jLjj<^ 

(jjjlja (Jj.la2l oejljll tllll-a^ll j!iy^C-j^fLus 100 ( _ s AuLall (Jjla..a.H qa 2a — 

<J£] Ajltill dlUuUll ^gic. J JJ. .^aall (j^l^jall ^jlaLall pLallj aaail JaSI j Ja 100 Aatj-u Ajjllx-a 


(25) JjJail 


A jaSll 

(J^) Ajj~\i nail 

(j3J/m g) 

A ja^ll 

(J^) Ajja.m.a.11 

(j3J/M9) 

Axa&ll 

(J^) Ajj~\ i nail 

(jtyMg) 

JAajsJI 

37.5 

37.5 

25 

25 

12.5 

12.5 

Ni 

45 

45 

30 

30 

15 

15 

Pb 

1.5 

1.5 

1 

1 

0.5 

0.5 

Cd 

12 

12 

8 

8 

4 

4 

Cr 

15 

15 

10 

10 

5 

5 

Co 


.^ajj (JSjIu jjSljllI s2a ^)daa 

‘i^liiLui (_)^aL^aiLaVI jl^a. ^ ClnSl^xJI QjS ^ic. ^-■^ a - 1 -3^all dll.i.ut.,11 j CllLijaiLiall IjSl 

. jiy ^G-JJ^aa JjjSjj jlgaJI ^Jraa .,1 dua Ajj|Uaail <a_m]| ^Jc. 


:Reference £a>^l .6.12 

Gupta, P.K. 2000. Soil, plant, water and fertilizer analysis. Agrobios, India, Jodhpur, New 
Delhi, p.438. 
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: Determination of Boron ujj^' jjJSj .13 
d)Lii*2l 4iajl=2l b2a j.2j : Scope J Ajlxlj .1.13 

luoij <—a2il£ £-a : Principle ^1*21 .2.13 

. 420 Jj2^ ( _ s 2c. .Via.a _iiai. ^jJaal^ pH 21 

AiLiajj Igjt-La ^aJJ Cl)5Li.l.ij (LA3 j2lJ (JLa. -li-lidl J j ^I L.-LUaj :Cl)5L^.I.Sill 

.^Uij 2 EDTA 

. jla jj Ji jl^aa. :Apparatus j aj^VI .3.13 

:Reagents jIjaII j JalLa-all .4.13 

. j l-A -a a-La (_La 400 ^ EDTA (j- 4 ^15 J ^ajjjja^M CjLujJ (j^s ^ 250 4-l2l I pJVl a " J jW a " - 

.^_)al ^ ^ u-a a -a . <_La 125 <-AjJal 

.%1 lilijjjSjai'iI ^ uo -a. rt . (J| jl^ .a Ja 100 ^ H — (jiilajjV I (ja ^ 0.45 ^—>21 : jjjlall J jka' l — 

. .2^21 ^ JrAni j L=kjUa ^.‘4.1li LlC.^j^aajoil <_LalSJI (jl (—la-j 

. j!aka ala j2 ^ i2jjj 2I ^_ u-a a -. j^a £- 0.5719 Cjil : UJJJi 100 ^Vl ^^joilaa]! — 

0.5 .0.4 .0.3 .0.2 .0.1 Jij2! ^ Jfol : jjjjj j2/£a 0.5 .0.4 .0.3 .0.2 .0.1 CjUu-USI - 
,LaC._^joj| lAjjJq^. j ^^aJI JaSI .<_La 100 4 ju_u 2_ajLa*-a (jjjlj-i ^l ( _ s joiLi 2I (ja Ja 

:Procedure J**2I 4ijjia .5.13 
.l^ilaa Jbtj (j£aj La £-^)j_uLj CllLiax2l aaljS — 
.‘Uoiia CllL^LaT) ^21 ^LaLlfill j Aa122I j <il*2l (ja (_La 1 2-25M 4j-aaL2l ^Ll's.'LoiLj <_j4j| — 

. 2a,l^> I j . H~ (jjiL ja j jVI ' (ja (Ja 2 < iaial ^aJ Jaii.1 . aiaiall J jlr\.a" (ja (Ja 2 < 2_ial — 

. jia^jjlj 420 k=L_j^2l (_ s 2c. <aj33 30 Ll]LjjaiLj2y.AALa3yCjLijx2] (j^alaaiia^M 1^)51 — 

,^jLn]| c.ljaiLaJI jl ^j'Aa.il.ja ^Ic. CllLajoiLaill 2.LaLa ^3j — 

. 1^2 <LLiall J ^■■iT'w.'iall ^ 2 c* CllLlu 2 ) dllaj^s iaioil — 

:^L LaS ujLota2l AaLac. ^jj :Calculation tjlutaJl .6.13 

•(^■^J 0!) 1 5^Lu4x^jaaaJI <> = Jl/i-c. UJJJ^' 

j .1*1 aLall cAaa^a -li^. (2^-4 lA I ^3 CaJ^luia]! daLi^La^l 1 - j 12-alc. A-A^^La 

i L^ c ‘ (JjJaSJ 

:Reference ^j-21 .7.13 

Bes, S.S., P.A. den Dekker and P.A. van Dijk. 1973. The determination of boron with 
Azomethine -H in plant material. Soil and water. International communication of the 
glasshouse crops research station, Naaldwijk. The Netherlands. 
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: Determination of Turbidity SjlSxil jjjSj .14 

i_al'.Vs.,a 4_jC.|jj slxa ^3 'jl£*ll AiyUl aiA j-lii iScOpe <-JflAgJI J 4_jlxJ| .1.14 

<■_ hjj^za t4jaLsj Aj.liiaiil jjC. j (1&JAC. cdji=Lj tjlgji c jM) ‘SPaiSull alusilS jJlU^axH 

.(Uj^ J 

aA^_jj jlgA ^liAhulj a. iiJt.W ( _ s Ac- Aiyiall -id*! : Principle ^ladl I. jail .2.14 

• NTU 

uM bb=* j 4d*JI ub) jjd ‘"'j**- ^AiVa.*^ Sj instil jj-laj cidas.; ^d^ldl-illl 

.ijlSaJI die jS 

4000 ^rjJLa (t_iiL o 4 ^ 4 'A- 4 ) jW Apparatus dljJVI j Sj$a.VI .3.14 

• NTU 

. jlg.-vil a^jl*-4J die jail Ifild j JJUi-a jlgAil jjjy • Reagents^-aj^UI alkali Jall^all 

:Procedure J-axSI 4ij>Ia -4.14 

. ^ jlg.jk.ll (JjjuaG Aiyia i-lma-ij 4_jjoil_iall AaSj^iil Ijildilj bjjIc. ^ 20 a-lei jlgA.il (_Jid — 

.^Ajjoilla Ac^jjoij ^Iaj ( a..d.dj -lia. (_J£jd dliutil ~ 

.dlfclaS -jJa j Lfildli ^Ajldil ^lajoiil Aallij ^Jc. j (jjiLiail 12 >Ia dlllja.ll ^lal — 

• die jail (_Jaoi j dlluL.ll jsl — 

.NTU-ll jjoiLui JLij die jail Jidj :Calculation l-jIuaII 4ijjia .5.14 


:Reference £-a.j-all .6.14 

Gupta, P.K. 2000. Soil, plant, water and fertilizer analysis. Agrobios (India), Jodhpur, New 
Delhi, India, p.438. 
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Biological analysis of water samples sUaII 

Determination of Dissolved Oxygen (DO) jlSijj jjjSj .1 

:in water by Winkler method 

aLall (Ja-Lall L aLall I 4xaS ^£..1} -Scope <—J .1.1 

i—Sjjia ^ic. 1.1a. ^-a _J}■'*■■! J t CillijS,a" ^j-a aLail ojlaj ( _ s -ic- J DO 

t ^.la-u^all i Squall sl_La j ^jL-sa-ail ^3 4-ailxJI alxail <aJl*-ail ^3 liliiS j A_ljLa]| ^ 3 

^Vliaj (BOD) 4-ljlla-all ^jdaJI (jla-mSV) jLoa.V (jJiLaiV I DO jliia.1 -1*-J LaS 

. a.^uaSL? I (Jjbt-a j 4-a.llxJI al-Lall ^3 

(3^ j LLaj cBOD j-jjljis ^3 DO jliiaV olxall ciiliic. ^xvsu : Principle ^1x11 i.LLall .2.1 

CIiUljAj 3^ <—Ujou) DO ^ jjjtiill L-ilal] j ^.u-vaII CllilaJI iajp . a IL..liaJj £-a 

Aaj_uj]| Clnii (dlSjll £-a 4_iixJI ^ ^^guajljaj JaLiui CLlj-la. lilliS j ^na^a.ll j ( jliic.')/l £3 ja (jlJ ajI^aJI 
.4„aUaUj ^ 4 Aa^j-lj 4-\udl £j^ajJ J j_5^C-lill J 1 ^4>^ AsLial 4-laj_uljj 

^ j^joiIj jJI 3j3jJ AjjlaJI (_g);llfcla3l Clltia^jS AsLial .lie. <ji Winkler Aiyla .laJXJ La jaC. 

tiLixlall JLijoiSI J) 4iut]lj JaLall (jj^juiSVI 4_lajail_jj JLaSIjj ^LII j (j^jaistlall ClllaLa (JSLujj ^Hc.li3l 
.IpjJ (J_ps ijJI jijaLj J ^Lilil j^slSjJI Alla. Jj j,}' 1 *-' 1 - 0 " dujjSJI ^jja-a-a AiLial -lic-j t(_£.lc.la]| 

^Jau-uljj j|jalla]| ijJI ^ylxJ .4,‘nxll ^ DO (jia-joiSV) 4aaS <1 aaS ^ISj j 

dl^jl*-a]| ^3 LaS »Luii31 i _Liu IS ^ 

MnS0 4 + 2KOH -* Mn(OH) 2 + K 2 S0 4 
2Mn(OH) 2 + 0 2 -»• 2MnO(OH) 2 
MnO(OH) 2 + 2H 2 S0 4 -»■ Mn(S0 4 ) 2 +3H 2 0 
Mn(S0 4 ) 2 + 2KI -»■ MnS0 4 + K 2 S0 4 + I 2 
2Na 2 S 2 0 3 + I 2 -»• Na 2 S 4 0 6 + 2NaI 

:Reagents Jlj-all j JalLa-all .3.1 

(jl^ 13) j jiaka a-Ls 3* 100 ^ MnS0 4 .4H 2 0 ^ 48 <J^ clJji^a — 

. Jijl=^a]' 

.ipjj ^ 37.5 j (NaOH £■ 125 jl) KOH ^ 175 t_j3l ijjl aj^jj J jW x — 

^ 2.5 t_j3l ,(J>a 250 3^ lUS' J jiaLa f.\^ (Nal ^ 33.7 jl) 

. ^jLoill j<4u>al j jlaLa a La <_La 10 

.^)S_^a]| Cll^jSlI — 

^jiaLa aLaJ <_La 100 ^jlaLall aLail qa ^3 aLiui ^li_l3l laLLill — 

• ijJJ 3 O.-A'p. 13 - (^3*J 4£.i j j^gAi-a 


l.laJ.Lulj ^.jJijA-all CllljJjjSjJJ 


188 



24.82 t—ill I^g-aUaj 0.1 ^aj-j-dltjJJJ^jJJ (Jjlrvaa 
J (_gjl»-a jjjjl c S* ‘S?' 4 ^ (J- 4 ^' J Ijf 4 J LS^ 1 frLa jji (Na2S203 -SHaO) 

^ 1.23 ^-lil ’C5^ La£ ^^g-aUaj 0.1) ^»j-Laill_jJI d)Laj^)S ^glllj [_]_j\-s. ■" 4_1 oj_uI_jJ 4-LallV3) Jajjlal 
4-LafLIl JaiSI j ^jlaLa pLa ^3 ^4 c.Loi alas ^»103 4akjlJ lflfa»La i lia-a^ ^ljJjoiIjjJI CllLajjS ^lllj 

100 la- >( ^-aUaj 0.1 ^jAjoiLjJI CllLajjS ^Llj Jjia-a £cli3 (_gjljJi-a JjjjA ^ Jas 250 

£•2 ajAjj £-3 uiaiai J Jas 500 ^J-Iajj^a Jjjjl ^ Ijf* j ^glias jiaia e-Ls <_La 

25 l Salal j ClU_^l£ ^jC-aaar^. (_Jas 6 > Llal .^LLaLM (jljjA t _gla. lilja. j ^j-lljj^all CllljjJjS 

j 4c.Lui 4^.1=^ (jjjjlll ^gJaC- j ^gJaj^)i-all (JjjjAII ^3 CllLaj^)£ ^gllij JjW,a Jas 

j jlaLall e-LalL 4-La^ll Alas j 4x.Loi]| 4^.lakj (_JjoiC.| IaAxj t4iiSA 5 4-aUoll ^3 4x.A 


jjji^all ^jj^saj LaAic. i ^ljjA ja-ail <J_jii-aJ j^j^-all AjJI ^ylc. . Jas 250 t _gla. A_^Lall 

(JjjjAII i _al_j^. JjoiC. 1 Q_jiil ^-)aa3 g.UL'31 Jjll (_y 10 '_SjCal (j|_jlj 

^)jCai-all (jjjjLM (j-a ^yil cj^ 'Ly^*' 4 ^ (J- 4 ^ J C_>xa J <^*- 4 js'i’lA f-LaJ 4 -jI^.IaII 

. ^lj-}A ja-all Clltll^jSjAj (J_ji^-al 4-Lalla.lH C_Im^.1 . ^cllAll j-Ca'S.L/1 


:Procedure 4ijjia .4.1 

.o^Culxa jlij j "4uj^ 4 n» II ^jas (_La 100 Aa. — 

.(^Ac-lall Ajjl AjAjj (J_jl^-a (_La 2 'i.ati CllLiyjS Jj.W,a <_J^ 2 < sLlaJ 4x^jjoiJ — 

.(jjlsA 10 L-lSc. ^ 1c. LojIj ojjjlill liLjallj CllLajla-all Ja.UJ j o^Culxa ojjjlill i^C.\ ~ 

.41j^xll L_Lailjyi 4jli'|/ (ojjjliil 4jii.llll t_al_j^ll ^gic.^J)S^a C1 lj^)jS ^jC-aaa?^. Jas 2 <—SjCal — 

I— LilS (Jas 2 <— Llal (Vl) ^)3jL-a!lU (jjill J^*4i La Ale. i ClLjjJjSj^lj j^a-all Aj-lll J^Ll — 

•( V 2)d;j^' UJ^' cJ'jj LS 1 ^ Cltli^S jAIL ojjl*-a]| (_La£l j i f. LLllI 


:Calculation (-jlutaJl 4ijjia .5.1 


1000 X 8 X AjjUJI x(vij/il«l>ll-V2 Sjjiai 


^ _}Lj iaLn <l*ji 


4_La£ 


-jal/ja 


Do 


• Qj4l :8 
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: Determination of Biochemical Oxygen Demand (BOD) i^ jlk - aN .2 

A^jliUI jiajai£VI ajjiS a_jLj (BOD) l_ iijlLuJI jj^uiSVI <—sj*j :Scope <—aa^JI j 4 jI*11 .1.2 

lilli j .AjjIj^II l—fijjlalt ^3 Jkjll aLUII Ajjda*ll 'dUall dliill aI^j^ «iUjI (_gjj.iS.ill ialdill 
jUlii.1 ^a^aJluLj . IgjJboiSI jja AaUaJI ^ic. (jail UjjSall a-l-iiS ^djUuSi AjjajaxH 'dLall jU 

jj^joiSVI AjjiS d-~La.il lilliS j AdSjoilt Ujlallall j ^jlj^a,all A-a-jUtll aLuill djL Ajjj. 3 d. Wll BOD 
.AjjIj^JI i _ijjlall jSjjj dua. Aa.JVill sUaII alxall sUa dlfljjui Jl^. ^ A^-td-all 

j sLuJI ^3 j.iJk.jjSV I 4-<s^d!laus Ajjdaxll 'dUall Ljjjjfs.iB j : Principle ^1*11 Iduall .2.2 

La-lic. . L_1jUa.aH (_gjj^ll jj^jaiSVU ^C.d Ajjdm.H 'dLaH j_),l,Jk.'ll SjjUa,aH jj^jaiSVI A_l^S jU ^lUlU 
j aL*H jji ^aHmJ jl ,_ua.ajk.'n >V1 DP oLiaII -ijjkjAll (Jadall jj.jk.ajSV I AjjiS BOD AaaS jjldij 
A-ULall A-diill ^UaiH i__lic.l j ^»lc. (_)Saj.i . Igjjail Lajj J “LULall f-loj^UU l-d. jdn jjSj aU13 

jaa dV lillil dllnll allA (_idaiH jja. jjSV I jla^aS'i j ojUj jJJ -ULui jjljlll jU ^ <nl>»iH AjxJilaH 

I^^ll La AjiHjji] BOD jliUJ 

. Igj uiaaj j^all Ajjlall alkali (—Ujoij Aj-lilSill alijiH djli Alla. — 

. IgjjSli AjjI 5H lgjj.iSa j dlSj (_gU Aj.Ii1S.iH alijiH djlj Ajaj.3 Aijjt-a — 
.A-a^Uill alijall A^JU-a ulL\^i ^3 A^JU-all (Jjjla at us - 
j Ajjldill ^jjaUxll jj3jj) Ajjoillall AjjjUSH t—SjjlaH jj3jj jaa dV ^Lid BODjlddl 
ol_Lall dulS lil lilljlS .^20 Ajjoillall Aakj^ j dUjjSjja.il jjiil AUada Jllj^ (jl S J pC- J pH 

AjlliLdl i- Juda (■ -ijjaaj j . ^ Uj 4 S. 1 lI jja A.jaj.l'fk ACj^-a Asldal jja dUU Ajj.nS.ill dUidl^-alU IjUs 
a-d JjS Ajjxll ddaj jja d ^ ^AjIUlII djilll Ajjd dli oUjiII Allaj^ AjU f.Lall ^3 jj^joiSVI 
jUji.'^l djrlJ^l (JjwiLall jj^joiSVI jc- i—ljl^-ajall (_gj.ijk.ll jj.jk.jjSV I sjUj aII^. L.jjjk.'.il BODjUji.1 

. IgjdolSI ^aJJ Ajjdaxll 'dUall jja %80 70 di-lJa. ^»U1 Ajjjidl jjajjjj 

:Apparatus dljjVl j Sj^SM .3.2 
. lL 4 250 ,^iajjda (jjjJi j J- 4 300 BOD dUk.Uj - 

• lL 4 10 Ajk^Uaj Jja 50 Aji.Lajai — 

J ±20 'jl^ 1 (_g3c. iaUjk.ll AjdoUk. — 

:Reagents j JjlLa-all .4.2 

jjjkJjd^ll 1 ^^ ^ajJjoiUjjl) dUjjjS ^ 8.5 l^jil :^jJjjUjj]| dUjjjj^ ^kJj'ljaH (Jji^-all — 
^jjjijjjjall dUjjjj ^ 33.4 j jjjkjjd^il Lg^U.1 ^ljjjjUjjII dUjjjj 21.75 j KH 2 PO 4 
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pH Jcc- . jjJ J-a£l j jlaLa pLa I CjjjK ^ 1.7 J Na 2 HP 04 . 7 H 2 O 

•7.2 

<J-a£JI J-a£l j jlaLall f. Lollj MgS 047 H 20 jSjJjji-all dlljj_)j£ £■ 82.5 <-jjl '. ^jjjiLoll dltjjjaS — 

•J^ 1 

. Jj] 1 ^gSa. C.la j jJ-a'q-a £.la ^3 C&C1 t ^j^jJISII 27.5 l—Jl I ^ljJjJISII — 

J-a£l j jJ-aL £.la ^3 FeCll.6H20 (_g2UI (j-a 0.2 1 — jil IiiL-ll-laJI — 

. jJ 1 (_gja. •U-aSJI 

^gi Na 2 S203 ditlajjSjjj ^ 1.575 J^. • (_ s -«U=»j 0.025 diljj^S jjj (J — 

. ^.iaL ^I.VTCimV I Ja3 jjCa^_a^ A_<a2AjtJI CC-a j ^JaUI a-UI 

:Procedure J-«2I 4ij>Ja -5.2 


f.|jA <L-Ca-a 4.1a j-a I jA (. lc.j ^3 ^laLaJI a-UI (j-a LjJUl 4-j-aflII Llj^llJ ^3 :.ij.laLi- ?■ La — 

.^.20 IjJ^ll L=kjC (ju^J (jl Jjla. • JiiL-all (j-la-m£V lj ^L2o'^l 4_2kjC (_gic- J_jj-^a_jil 2 — liaC-al 
da-li.1^21 Jjl~i-a j t ^jjjjLall Cillij)a£ t CillL_u_jill ^Jai-a (j-a J-a 1 L. .9-Cal ■ 

. l-laa- £>l ^A -li-lCillj ^3aHjaLj e-lall (j-a jJ 1 J£1 

i.. Uuljj (j-a J-a 2 jlcLa l—lLial tLj).u£..\H CllljL-a!ia-a]| (j-a 4-iSl^ll 4_a-a£ll ^aCC. Lila. ^3 ■ 

. -llC-aill pla (j-a jll 1 J^l ^aj-all <—a^)j-all alxa 

(jl (■ - la.; .(_£.}& IS jl |J .>^aa\ (jaiLoi^ \j 4il Jla (_g3 Jclda (jjfLl 2ajoi_jll pH J-iC- • 4 1 jt II JjALs — 
l^llljl (j-a 3 j V (jjj_jlS lilL (jjlaj ClulS 121 Lai tjjjjjKlI CllUia-a (j-a LJli- 4..n».ll (jj£j 

IgJ <—LCal j <ilxll (j-a J-a 5 Ca I(_gL Na2S203 ^ajj3^^all CllLlj^S ^l.liwiml ^.Jaj.alIjj 

0.025 Na2S203 AJajoiljJ ^ KI ^ajJjaiLjjJI ^ 1 > —L—a l • 1:1 (_JiJI (_ pa ^i ^ (J-a 10 
(j-a J-a 1 J A^l'in-aH j^all CllLL^aS jAA L-UaJkI . sLuliSI <—LuilS ^al.^'ual j ^g-allaj 

• BOD jlili.1 <iac. J-al£l 4-aJ)UI 4-j-aSll lillJ la3 j <—L-ial j A-iulII 
l—l]l?Jall ■Ot l J sajjatj ^jJ^^-a 9 < DO) J^-i-all i5aj I (j-a ^JUI (_gj.lJk.x.11 Clll2 Cilia.txll — 

.4jU| 4-ii«JI jl 4 j_^JI <lajoil_jj DO 4-LaS (_pa.i.a-fC.i (j^-*J 


JjSjj JL CiusaJ^ %50 DO 'CLaS (_pa4-s.l CllJ-a oCc. ^'Q.u-La"^ aLa-all <iic. CC-a — 

1 (j-a JL ^ <il3tll (jj-Ca^. (j-a |aLll 5 C*-J (_gLlJI (jJ^joiS^I j jJ^^-a 2 (jC- J^-i-all (j.l2a.jai52j I 
oCA^-all 4-iaxII <a-aS 1 —Lial j (_gjLut-a JjjC (_gi Lfj)L CjC-aJI f.La <a-aS t- L-ta.il 

:L^jjLall JllC-alll 1 - jjqij . ICj^. ^J-al j LjjUaxll A-La^ll .llC-aHll a-Laj CC-a ^A t CjC-ajlS 

.Clljilll Lille. Ljl^JI j AaC. I'ljL-all LaJlUl alxall %1 — 0.1 ■ 
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. <aJlx^ll jjC. ^.a-j^gll t—Sjj^all alxa] %5 — 1 ■ 

.<aJLtjill aLusll %25 — 5 ■ 

• jW&l #L*1 %100 - 25 ■ 

aAa.lj Sjjjjla liljjl cajJulxa l.g.'4\c.I j BODjJjIjS £Jjl ^gi (jjjLoill Lima. e-Ha-all <Vutll £jJa — 

. ^Ll 5 J ^ 20 A^jAj <jjJala. Ajalill ciiLLill ^jJa j ^IajjVI (JaA^ll (jja-ui£V) jjAiil 
AjAajII a La (jaajoiSVI ADlg.'ujil (jjiLial (1 jiA3 AjAaIII alia (jC. ojLc.^ (jjjjjjlij A&Lill j-Jraa ~ 

. dlliutll AIaLla (jjiij (_5-al*j j 

(Jjia^s J-a 2 J (_gjjj*Aall CllljjjjS J-a 2 <sLjaL AALaill j <.vut.ll ^3 iJa-Uvll (jaa^oiSVI V— L1J — 

AjAjj 

. (^Ll 5 Aatj j AjjIaSjVI) AaLUI j <‘vut.ll ^3 (JaA<all j.ia.j.jiSjV I v_ujukl — 

:Calculation cjlutaJI 4 Ljia . 6.2 
.^L$j£ja]| Jxij 1 :(C5 —Co)- (D5 - Do) 

SJj^IaJI Alj)*l\ Am *U X (C5 -Co)- (D5- Do) = jSl/^4 BOD 

.|^jj 0 SjjaIaa) A mil J^-IaII ^jj-v ajAV 1 1 Do 

. ^IaI 5 4, m 11 , t*i^V 1 *D5 

.^jj 0 SjjujUa) ^aUoII 1 :Co 

.^IjI 5 jiaUJI ^2 (J*s, iaII *C5 

.Jais .11 will &Iaa iCo — C 5 

.Am, 'I J^aaII Do — D 5 

:Determination of Chemical Oxygen Demand (COD) i^ jlk -a l l ^j lj a ftl l (j j-y^ VI jjJSj .3 
Ajaj jjaSII Aiajla COD v-j_jHa*ll ^L^All (jj^jai£V) jlila.1 -Scope <—aa^JI j 4_jlill .1.3 

<ia£ jjASj ^ja.1 ( _gj*-aj t<iiSjoill j <JC.ljj^all (jlaLlall <jsA1jl)I aLuill ^3 IaJjjSjj j <jjjJ-m.H aIjjiII 
j CO? <JjjJa»ll oJlLall aA>,u£V <jjUa.aH <.il5iH j)jajqi£VI <xa£ jjjjla (j c ' s Lia11j AjjjJaatll Clllala-all 
^gi (_gj3 AjojSjjjs (Jxlc. (Jataj Aui£\jl) ^llllaijJJjaiVI (_jja»J ^-a^ <JjjJ-m.il dllj£jjill ^...l,a.a. jj£ Alii j caLa 
CJL^II (jC- jlaill (j^aaj .aLa j CO 2 <JjjJa«JI ajLall JIjaAj COD JJJAJ J^La. .^^gjJojsLa. iajoij 
La Ale. JJjSj ^>jSI (jjSj Lajj j BOD ^ <Va ^>jSI COD ^Vaji£ (jla <ajjjllj j Ljja. ^jsj ^gjll <Lial| 
i"i<V <^La»VI V-JjJJtll Aa.1 (jl Vj t(_gj.)Jv.ll JaLAjll 4-ajlLall <jjjJo3tll aALall (jjs "4^?^ AjLuiS A=.jJ 
taAjoiSVJ 4^ajlLall (_g_^a.VI J aAjoiSVJ Aljlall 4_i_jJa3tll Aljjill ^jjj J)JJ^ull ( _ s Lc. ajAiall ^»Ac. jA COD 
,<j3t_ulall 1 —Sjjiall ^gi <jjj.Jm.ll aALail (_gj.ia.ll JaLAill dlLu (Jaxjs ( _ s 1c- (_gI ^Jaa.j V AIIaS 

.^jJ 5) BOD jlfLi.1 (_gi jA LaC. (<C.Lai 3) jlilaVI f-|>^l ^ua3 COD jLLa.1 CllljjLajI ^»aI (jl 


. ajjjoiljjjll Ajjl 
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ocLall a.Lai£l <Laj£33l q >a£VI ^ycii ( _ s 3c. AaIxj : Principle ^1*31 l.daJl .2.3 

dLajyS ^jjljj 4_lajuil_jj (_J-alS (JShjj Aj_jdax3l ocLall ■lui^'jj C'lia. 1(_£j 3 2xJ\y a^C-L.iuu LuLuijS Aj_jjCa*3l 
dLajyS Cy . f-Lall j CO2 ^dia J dU^81l 0 ua.a^ (K^CfrO?) 

^13 4[Fe(NH4)2 (804)2 ] (_£Cjc^3Ij ^jjjjxSn ditbjjfLj jjIaj (Jc.lil3l Ajl^j cxj ^^iiLall ^jajoilljjJI 

. 3-jjda»3l acLall a.,V>i8V <a.lld^31 (jja-m£V) 4-ud ^Ia«J 3. .8\g.*Ujka]| ^jJjoiIj_ j3l dLaJ^)8 
-la.la3l j djjl3l 4 JuIjj 18]| tAjjlaJVI dUS^ail 4-llaaJl (Jjoi^LoJI 44-nAcll ^>i±*lj 

jjjIj (j-a ^aJJ dura IAjjjIj L-l3t.a. qa Aj V COD JJCSJ Clc. dL>ldldll 4jnin 4_LaiLail Cllljj8-a 

. (jjllill 4_Aa*da HgS0 4 £0.4 <_sldaj uua, 4(Jj]L^-a AjI Aildal <_Jj 3 s-Lall <ii*3 HgS0 4 Asldalj -lr)_j]£JI 

djjVI Jja lj (_3^S cAjjLajjVI J AdldTil CllLiSj-ai] 4-iladll (JjolAjoJI dli^^ll (jja-aa. ^)A^J 

(j^s (_^al^jj] j 4 £-a 1.14j'-ia-a.l C-l^-all COD w <do 'J ^dujlij^ djjl 1 J^S tCOD ^dlJjlij^ 

^3 ^dujlij^ ClJjjl 1 JSJ tilLalaLaJI £-a 10 AsLCal (j8-aJ diajHill l-jjjqij ^ilx-all (Jdldll |CA 

JtilLalalmH aa^ Asldal (j8-aj Clujllill (_gj'Wi dliac. oCc. C_j 2 lj Jla. COD A^.L=kj 

. ^ jJ-o'a-all a-Lall AAl2u £-a ^a^l lilliS 4dLajijS ^3133 ^juiLlill 
H2S (ds 0.47 jl Fe 2+ ^a 1 J£ 4l. n^ COD cjcdi Jjaa-a H2S j Fe 2+ ^1321 -id»3l ,j] 
cl_j-a C_j 2 lj ^3 c. JLa. 0I3A ^.Caj (_Ji.|jll]| |jlA (j-a C^JI (j8-aJ 4 ^-a 0.14 jld-aJ C-l^-a)l COD 31 

(j-a lACjAaj ^lla <xa£]| (—iLota. (jS-aJ Aiajiaj jl 4?.La]| 4.UC. ^3 jjUa'A' ALU 3-ijjJaC. 

• COD 3 4 -a-nlS I (j-a lg^)la j COD 

:Reagents ^-aj^3l j aj^VI -3-3 


• J^gl^sj |»La^. J I lajilSj — 

A^kjCj 4. aa>^ K2Cr207 ^ 12.259 4_jji i^^-allij 0.25 ciiLajjS ,^3]^3 Jji^-a — 

. jl3 1 c _ s Zl=a. - da^J l (_J-a8l j jiaLa a La ^ ^^jik-Loi •> 103 ob=“ 

(_jdjoi j Jj8_)-a Clia^aS L _ua^~a. jl3 1 ^3 Ag2S0 4 dCoall Clllllj^jS ^10 ^Ca ICLu^jj^I L _ua^~a. jUa — 

.4jCoa]| c 1 iIjj^)j 8 jjLjjj3 dilc-Loi 8 <_g3^j ^La^. ( _ s 3c. 

^ 39 4_j 3I :[Fe(NH 4 )2(S0 4 ). 6 H20] 0.1 (5CjCa3l j diliij^S ,^5^^ Jjla-a — 

j jSy Cl^_pax.T> (_]-a 20 <—ijCal 4 jJad p.La J-a 400 (_^CjC^3I j ^ajjj^j-aVI ClllliyaS 

(_y 10 ci. 4 (_^Cj^a3l J ^JS jj-a^l ClllllyjS <xaliaj ja.uia^ . jl3 ^li^. ^}3aLa]| a-Lallj 4-j^aSJI <_J-a8l 

ClllllyjS ^.3aj.al y J j^y d^_pa^a~!> (_J-a 10 J dLaj^)8 ^j-oLlS (Jjl'aa 

dlllyjS 4_Lal3aj 4 -Jjoi^.I j i_aCul8 ^alcdLailj 4_Lal3aill ,3a.tda' ^ajjj_j-al 

.( (j = U ^ ^1 33clx-all ^al.l:?Cdlj 
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(Phenonthroline C^HgN?) (JjIjjj uj^ 10— 1 ^ ^1.485 (—ii! : (jjjjjall - 

.(J-o 100 jiaitll e-Lallj ^aJ FeS04-7H20 dltljjifl £-a 695 J 

.(AR) HgS04 clillijjS - 

:Procedure J-axll 4ij>la .4.3 

J-lii. Ig - Llk l j AiiaJI (j-a (J* 20 <—adal ^aJ <Jx 250 < - anSfil l HgS04 ^ 0.4 £da — 

. ^ajJjoitj_jJI CllLajjS ^juiLlii Jj'lui (Jja 10 j»J AA^.l=kj 'QS £j_ia — 

AiLd^/l^ JalM J ^gJafj Ada^ll CIiIjjjjS ^Jc. Cl li_^i£ ^jla-ar*. (_J^s 30 <—SjJal — 

jdAU I ^11 151 . ^A*ijj^i]| A-uA.lll ,jlajx^ail -la3 ^iasj £-a Alda,ill 

.ll-ld -}*J AiLuJI dll^la's.ll .1C.I jl Clu^jSlI ^_pa.a,ra j ^»_jjjailj^l]| CllLajijS ^jljj (_£j i.1 a^a t—ijCal 

. Alut.II 

L-Lluih daJI JalaJI Clinl'nll JaS liia. IgjLjpa-a Jala. Juu <» V'A^a.llj Aalajll dlii — 

(JjaiC-l j lillJ ,1*J tjjjjC-Lai (j^s <_Jal (_>Jiil <_ajj£l5l jlg..a..i Aiiatll £0 (a^UqH (j^s A'nxll 

. ^JaLall e-Lallj <_S^xll 

^aj^^al dtiyjSj AjfljLall ^ajjjoilj^ll CllLajijS ^gjljj jjlc. J -lp.a'ill ^)JaLa f.La (_J<a 150 1 _SaCal — 

^JLnill ^aa.VI ^l jalaral' I ^j-a (jjlll <-_fi2ul£ ^aljlallaiLj ^^Uaj 0.1 

.'Qjlx-all Ajl^j (^5c- 

:Calculation <-jlu»a2! 4ijyla .5.3 


1000 x 8 x N x(B-A) 


AIulII 




COD 


.-}&Li]l Uaj 5 UI (_^Ai2laJI j j»jjj_jxsVl 4 _i/i£ :A 

• AlaJI ojjl*_a] Coj5UI (_^Ai2laJI j ^ajjj^Vl “CloS :B 

.(_5.l1.laJI j jajjj_jA/l Cltij_)j£ <UxUaj :N 

uJj 1 ' ; 8 


: References .4 

- Muthuvel, P. and Udayasoorian, C. 1999. Soil, Plant, Water and Agrochemical Analysis. 
Tamil Nadu Agricultural University, Coimbatore, India, p.315. 

- UNEP/WHO 1996. Water Quality Monitoring - A Practical Guide to the Design and 
Implementation of Freshwater Quality Studies and Monitoring Programmes, United 
Nations Environment Programme and the World Health Organization, Geneva. 
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&\jl\ Lj\J\ 

Fertilizers SaauiVI 

Chemical Fertilizers Adb-ajill SaauiVI : JjVI 

Sampling (jLuC'Vl 1 

(_gjjjj-iall (j-a 31 43jij-a 0 jLii LS^" <J ^3 (j-iL-uVl ^>aa jA QAamVI dliutJ ^jaa-all (jliic.'JI (jj 

^a^ll (_].aW.iS I Aic. Igailia jilaall 4iajill (J-lj-aJ Jaaj dua.i dliut.ll Aal (jj| j j >_id, AiAai 

Aaall (jtlx-JI 011 -all ^j-alja jiijjJ V ^lj-a (j-a 4g- jiu-ia (jLilc-VI oj^-al (jj£l i t 1 tH J ‘4d*H 
d2lj JlaAl ^aJJ dua cdliic. £jji LaAAc. 4dja dliic. ^1 4jLix-all 4i.ut.ll ^joiSj . ^iiaail oAjlj 4iut£ 

.^jjlll Aic. 1^1 ^jajll ^ii 4-daLnal 4iut£ 4 juIj11j iai'.iai j j.naa.11 ^11 dliic. 
4iiC. jjjj Jil ^ I i—la-l j jlila.^/ 1 4a1c. ,_£ja: 4jjJall 4iutjl jLa-a ja-aa pja l jliia'i I 4iiC. 
dljAxll j ^lauill j dljA^l u' J S-a tjlik.^l ^3 i—la -1 LaS t^ 500 (jC- jl.naVI 

.4-LUtJI JiLaj duaj 0 Aiall jjLuC-l ^3 ^AaL-ii 4 a 1I ojg-?'! iilLiA j (4flJai j 43la (jLiic.'JI ^ WsAaduslI 
^ic. ialiaJI olc-J-a £-a 4 c.Loi 24 Jjlajj 'J iiAa ^3 ^j-aia-all ^-aj-jll ^jiia-all ^11 jliia'iM Aiic. 

.4iutil ^j-alja ^3 jautii (_§1 L-l.ia.il dlLLiia'il 431£ Aa I j 4lm.ll 4-ijlaj 

: Sample Preparation 4_1 ijl 11 jdaaj .2 

:4ii*JI JiLali dnaj 4iutllj 4jjilaal| (jljill 01 -aa (Jjla.il ^^lll 4AjoitLall 4i_m.ll 4jd jlal 

. Jai (jjAj J-ilalll ^ajjl L-Luia-J 4iutll jjaJali 14-iL-all aJLajoiVI 4lla ^3 ~ 
Ja2la ^.ll’kii.ij ^^jjiilaill ^aLali 4 li 3 tll -LaW.i :|dlUa-a — 4iIa_JI a,i<miVI Ula ^3 ~ 

. ^ojaslaa dllfc_>jai ji ^jjiilailLi 

Ig-ilc. |_gjaj j 4iijill sAA 1^-iS t_Jjilaal I dlllut.ll 4jjlajll Jjlaj ^aJJ :4Jajll aA-ajoi'il 4lla ^ — 

. 4i < Sxxll 4 cjjoi11i 4jjilaall djliia'i/l (^Sa 

: Determination of Nitrogen ‘AjjVI jjJSj .3 
.4-illaajSll aA-ajoi'il dllic. ^ ( __ S _1W11 djjVI J^aSI :SC0pe <-fiAg-ll J .1.3 

JSdll 4iutll ^3 AjajJI dijjVI JlSdi ,^-faa. JjjW :Principle ^alxJl Id-all .2*3 

• Kelgdal Jl^a ^sic- 4^13 j NH 4 + ^Wj-aVI 
.diiAa Kelgdal jl$a : Apparatus Sj^aVl .3.3 
: Reagents ^-ajWll Jlj-all j Jjlla-all .4.3 
,((_gjja jiaLa f.La j!il ^ 320) %32 ^ajlAjj-all dip La Jjla-a — 

.|(_gjja jiaka pLi jJ ^1 ^ 20) %2 iJjjjaII jaaa — 
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pLa jal ^gi %32 p 1-all JjK O' 4 cJ-° 10 C_)jl) ,^-aUaj 0-1 pl-all jjK gj ln -a ^ — 


:Procedure J-axll 4ijyla .5.3 

. ^ag ., 1 1 (_gi <iudl (jx 0.5 (jc. AaJj V) ^ 0.4-0.2 uj _ 

^_y*A.■>L q *a <_U 10) ILLoi ojjSjLall ^.jjjuLjaJI j JjS_)-dl Clu^SlI AiylaJ 4.1 util ^-CaAl — 

.^c.Llu-s (j-s ^ 1+ i- 'tnS.ll cIjjjjSJI 
. ^jCag..ll L-J_jjj| ^3 lilliljailljaiil ^j-s ^1 £.xsa ~ 

420 '4^1^ ( _ s ic- *tc-Loi o-ial ^ 150 <_ s - 1 c - ~ ■ ^ II ( _ s Ac. i—j_jnVI ^-Cajj — 

.dilc-loi ciDlj oAa! ^ 

. jiaLall f.Lall (j-a (JJa <1 l—ihCaJ ^aJ Cllliut.ll liljjj — 

. (_)Al.llS J)l^^. ( _glc- o^Culxa l^)ia — 

. ^jjjj-aY I CjjjK (j-a N %25 ^g—il^S j- C a r^ — 

:Calculation (-jL^taJI Alijia .6.3 


AjjLic. X- 4\^3.,'^ll ^_j 1—.^ — \I 

100x14 x i-—-1-— = % N 

1000X Aiall (jjj 


^Jo^-aII JjLxa]I (j-o + CllJjjj + (J>1A*\ llj djjjVl (j^AJ * CjUaA^La 

1*1 c-IaII jj^i£ (j>»A*\ (Jj\*\a ^l.lVual <_j^aj . djjjjVl A-aj^UI a!1 3aj ^JVI (J\*s.a 11 jl$A 

(jgjau^ill jj-allxJl 4 ^jJ^4*-a]I 4^aj ; ijuJl^]l 44dl]jJii3l 4 1U jjijaijill ^j^a^iVudV 

. ^jW^aII $.Ia]Ij 4 nxll (j\jj3 AAb JUa ^3 <^3 j 4, nxll ^ja 


:References £-*1>3l -7.3 

- Walsh, L.M. and J.D. Beaton, eds. 1973. Soil testing and plant analysis. Soil Sci. Soc. of 
Amer., Madison, USA. 

- Van Schouwenberg, J.C.H. and I. Walinge. 1973. Method of analysis for plant material. 
Agriculture University, Wageningen, The Netherlands. 

- Kjeldahl, J. 1883. Neue Methode zur Bestimmung des Stickstoff s in organischen 
Korpern. Z. Anal. Chem. 22:366-382. 

- Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertilizers. 
Fertilization development and consultation organization, New Delhi. India. 
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: Determination of Phosphorus jjjSj .4 

.A-ijlba^ll aiauiVI dlljjc- ^jiaaaJli jl c-Lalll t_ulill jjJlSi :SC0pe (-flAgJl J 4_lULll .1.4 

r*. Jam j ^ ^j±ijJ ^I CjI^lJ £a jjimjill Jc.Uj l Jx. A^lxj : Principle ijj-aJI .2.4 

till1 ^_paaa. <Jaml_jJ 4£.lajl ^xil j ^ j ±* ja ^) Clll-lnl^a ^ja . s '4*,-a L_l£^a (JStm'lj l"I ja. 

iC-luil j Clll-llll^a Clllim_j3 ^Lajl ^3 ^jjAX^\ CllljJajJa (jl^alliVI 

jaajjli 880 4a. lJjJ 3 <_ s 1c- u- 0 ^-! iJLU Ll>^ £a^all l_J) aaJJ . ^£ak^a]| dllfj ^ 


•(ijhj* %>^) 

.^Vl Jjlalll jl^a. :Apparatus Sj^Vl .3.4 
:Reagents Jlj-aJl j Jjlla-aJl .4.4 

(_£jll*-a (Jjjj-i (_jJ] %97 Cl ^yaA^. qa Jx 40 <—Lmal I^ajjj^a^M Clll.ll2_j^s (_]_jla-a — 

J FFD6 Cy* l! 4 2J ^lij^sVI Clll-lillj^i (j" 4 4.8 4l <—Lmal ^)JaLa a-La (_1* 800 c_£jaj 

• LS^j 

4.3a. m (_gjllx-a (_3JjC %97 CliyjSJI i_isnA?\ [jA (_!* 40 <—imal I CliyiSJI ^jiaaa. Jjl~ma — 

. jjl ^aasJI (_laSI j jJaLa ?.Ls <_la 800 ^jaj J J-^ 

J j lVs -a f.Ls (_la 800 i_£jaj J J^l 44am tjjjjC FFD6 l! 4 2 t_lll :FFD6 — 

. ^aaJI (_la£l 

^ J-ljj^ajYlVl Cj|jJa^)Ia ^ja ^ 0.3 mjll l A-jj jaa\^ I CllljJajJa (_J_jia-a — 

4 ( _ s Jc. o-la] Jala-i .^a-alt <_la£l j <_la 100 (_gjli*-a 

20 J tilI ^ji-a-aa ^ja ^ 18 t-jll l ^ J-a'afl oe-ljall Aic. jjiaajJ tillI J_jia-a — 

C-Lalll ^x^aJI (_laSI j jjl 4jtm (jjjC 4-jj jA.in')! I Clll^lajJa Jjia-a ^ja <_1<s 


.jJaiall 

:4_imljijl jmJi saj .5.4 


4jujI A3Aj ^jjilrna. (jij ^ 4 j_gJc- AijJj^a KH 2 PO 4 ^-i^la.^1 o-iLa 0.4394 t-jll 

. jjimjill (Ja jjJ^^a 100 (_s J -oll3 ( _gJc. ^Jm-a.a.i.1 ^)IaLa]| pLall <_la 100 ^ <\malaH JbtJ 

^aaJI (_la£l J^s 100 (_gjll*-a ^ Jjl^al t> lU 50 t40 t30 t20 tio ii 

. Jtnil Jd/i-A 50 t40 t30 t20 t 10 CjUmU J* ^q.a.2 ^)JaLall a-LalL 
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:Procedure ALxll jj^Vd J^xll 4JajjL .6.4 

: Determination of water-soluble Phosphorus *U)Lj jjjSj .1.6.4 

j 4-mjl^Lalt 4-pLajuJI ^ja 2.5 LS^" ( -^ a 100 JjolII ^ (jj _ 

. 4j 

.J* 250 f-Lall LloS 2lii A. I util (JSjl — 

^laLail (. Lallj j (jljjill lij.la ~ 

l-Ixua. t- <9-^ j . ( j3 4-<siiJLauill I ^Jc. Ualia. Jjil jC. Jj (Jla. ^3 — 

:Determination of acid-soluble Phosphorus *U1I jjlS j aav lojIIH jjjSj .2.6.4 

• lU 100 jjuuj qa ^ 2.5 2jj — 

1;1 f.La]| jjlS (JjW.a qa <_Jx 10 <-_ajJal — 

. ^jjljj c-La <Jx 250 Jjjj^ 2laj <laJI (Jail — 

jLjjill Lj^j £j - 

. JjlljC. J_ja lj (Jla. ^3 A-iutll ^jJuj j»J ^)JaLa]| pLallj (_J^SI — 

.^jJjill t—Luia. >_aa^. — 

. A.'.ui.il ^3 jaSjlil t—LuilLa ojjla-a ^ia-La fAtij -Iju jlg.-idl ^ic. 4Ju*JI — 

. dlLiuLilS i—boillall o^jlx-<dl ^jaj Jbu lilli j jl^JI ^laalbuAj j2sjj — 

:Calculations cjlutadl 4ijyla .7.4 


Aj.Wdl 4 j-uu X A*»mV| a f -.~y X )lg >1' ^3^ 

100 x 2.29 x - = % P 2 O 5 

1000 xlOOOx WJluis 


P 2 O 5 J) P ija :2.29 

:Reference .8.4 

Boltz, D.F. and M.G. Mellon. 1948. Spectrophotometric determination of phosphate as 
molydiphosphoric acid. Analytical chemistry, 20(8): 749-751. 
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: Determination of Potassium jjaSA .5 

. oAajojVI diliic. ^ f.Lall ^ l_uIAH ^jjjoiIAjJI jjjiSi :Scope <-£.igAl j AjULH .1.5 
0 ^A ^gAI l .. ig .. \ . l l Aina. L_ ig . AH jlgLi. ^gAc. j^>ia j :Principle f Aj-aii .2.5 

■li-laA ^jj j A.lt».H ,_gi ^ajiailj^AI jjSjj £-a l^jAa IgjJlAi l-JjoiIjjj A_AjjJa AjlAA j-lj-aAl ^jJjoiIAjAI CllIjA 

. L-Amila ^jjiIjoi~!> aAojuiI_jJ AjlAuV I aA& S AjA 

.jlajjja pii jlgLa. :Apparatus dljJVI j Sj^VI .3.5 
: Reagents 4-#J!iN aIjaH j .4.5 

. jjAaaAH ^lAj a La — 

^gAc. 4-}ij ^jjjoiIA^AI ^ 1.907 (_jj ' j£^/fc" 0 10 LS^^ (JIjl^a — 

^gi JjjLaAl (jjjH l_iAI fj t^j^joAlS l qq-s„<a ^ j (jjAc-Loi oa&1 ^ 105 vb* 

10 JjjLoAl (JjW^H jjL-aTL jAi/^-a 1000 ,_gAc. jjAaalH f.Li jAl 

• lH* 100 Axjui (_gj Ll*-a ^JaLall e-LaHj lA.ll.laj j J-a 1 .li.ll liliA j jy\j 

:Procedure J-#*AI Aijjia .5.5 
• lH* 100 Ajljoi ^ A_pLaj_AI aAjxH (j^s 2.5yAlja. Qj — 

. j.jJa.aAl a. La al^aAjaili J,* 250 Ajljoi (_^jLix-4 (_gAI Lba5 LiAj aAj*AI — 

. A-aLLAI ^Aa. jAaLaH aLAli ^■^.jk.H <_La5l j (jlgjAH ^gAa. LjAi — 

.^LjJjiH L-Luia. I_ili j ^luj — 

.ojjlx-ai] ^plH ^g. Ills.La,H -Ixj jAy^-a 10 ,_gj^Li3 ^LliAjqili ^ALlAH jlgja. ^Ic. A.'nxH jjii — 

.1*1 aLall Ajaxll (A^-i -^LuAI alLa ^jljjA Lis (Jla. ^9 ‘ A Aj.^iLlc, 

:Calculation (-ilutaAl ALjia, .6.5 


AuXtul! Aimj X (_y*a^liAluiVI a*\A X ^ Wl^H ^ya 

100 x 1.2 x --- = % K 2 O 


1000 XlOOOX AjjJI/n 


LUJ 


K 2 O J] K lAlj^A tA*l*-a : 1.2 


■{d-JJJi t aLaHj AjjIAI ^j^alaatH JjjLaAl ^jl lAlaa5La 

:Reference ^j-aH .7.5 

Motsara, M.R. and N. Tripathi. 1983. A laboratory handbook for fertilizer analysis. CFQCTI, 
Faridabad, India, pp. 150. 
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: Determination of Sulfur clujA!! jjjSj .6 
.JJaJI ^jic. bbuc.1 <jjLixu£]I ajuuoi'il Lliliie- di£)j£JI jjiii 'Scope j AjULII .1.6 
jjc. ^jj diia. SO 2 jlc- jxsi'ic. Jjjail <11*31 cJL>^ :Principle ^1*31 (JjaII .2.6 

. jlg.Jk.llj 1 _aiil£ Jjjjla 

.(TOC)jjl^' j ciiyAl' j (jjjjSJI jjbbl V^loiSM jj^Sj jl^a. :Apparatus S)£*SM .3.6 

s-sb) l _ 5 ic. ^c-Loi (90301) Eisenphosphat j Iron Phosphatiiba :Reagents 4-aj^UI Jlj-all .4.6 

:Procedure J-«3I Aiijia -5.6 

. jlfr.rbb 4j^ala. 4iia. l^.^aa.a ij^all <ll«JI (j^s £-a 30 1 (jj _ 

. dibux.il Aaib ^Jaml ^ 1150 ’a;]^ LS^" a^^. l! 3 ^ <iiaJl (Jk.il — 

abulia 0 jbill jgJai j jl^aJI ^3 2j^.j^a c_ibil£ ^l.laluab <.n*.ll (j^s SO 2 jb- Jllali — 

. dlbiall <iuilla]| (jljjV I (_Jb^.^J -Ixj jlgcaJb Jj^Lall jj ijliofjll ^ 1c. 

:Reference ^j^S) . 6.6 

Manual of TOC malte ea 2000. 

:Determination of Calcium and Magnesium fjjJii-all j jjjSj .7 

a-lajoibM CllbLiC. ^j^aaJb L_blill ^jjJpi-all j ^jAjoiIISII jj.iii iScope (-flAgJI J 4_llxl| .1.7 

.4_bb^si£ll 

^glc. (_)^alaIluiaH aajs j < ux.il ^jJoa i*j j ^ .jijaJl^ll jiii : Principle pistil l-i^ail .2*7 

.(_gj 21 l ^j^aL^HabM jl^k. 
• cSjbll ^L^labM jl^a. :Apparatus .3-7 

: Reagents 4-#pUI jIjaII j Jjlla-ill .4.7 

.El f. ball (_yuir\ Jjia-a — 

Al_jiibM Jill c(<JaI^. CllVjiil) jjwViC- JSl j^y^-a 1000 ^1 J_jla-a : <101 bill Jilla-all — 

djjVI (_ pa .a T> . (J_ps (Ja 20 <1 <—iblaJ j ll*S blij (Ja 1000 <Xjui (_gjb*-a Jjjl ^Jl 

^jlaiail abalb ^..a.a.i) (Jail j t Jf^ail 

J*i j (Ja 100 (_gjb*-a (2LLS - 1 LS* W *- 1 ^ 3 J Jjia-all (j^s (Ja 10 — 

Jjljl 100 Jjla-all (j^s (Ja 5 b^. lillbS J cjJil/ji-a 100 (^g^bij Jj ^aa t- AS 

. jJ/ji-a 15 J Jjl/ 1 Q jJa^ . 1 lillbS j J^l 5 J ^a . ^ . 'l3 (JaSI j 100 Lgjb *- 4 
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<_A£I J J-a 100 (_gjAx-a tjjj_p ^ Ifr a.i ^a j ^jj_pi_ail ^I J jUal l (j-a J-a 10 ii. — 

<JJ_p 100 ^^aaLplI JjA-all (j-a J-a 10 La. pllL£ j ‘jpl/^-a 100 (^^aAa ^jic. 

‘0.4 ‘0.2 IAjUjII CliLLuiLpll Ajj jjilj a 10 ( _ s ic- tJ-aSI j 100 (_gjA*_a 

. Jii/^ 0.6 

:Procedure J-a*]) ALjA .5.7 

• <_A 100 <*^Ji J^LU ^ Ajj*j| (j-a £ 2.5 ijj _ 

.1:1 aLall ^jJaja?k jjW.a ^j-a J-a 10 ‘_L_ial — 

. ^)Aiall aLall ^.lajjaiL <_A 250 (_£jA*_a JJj.} Aa£ Ajjxll Jiil — 

. ^jJ>ill (_iuta. I aii. . Ajjxll j AjsHjlII ^Oi^il J-aSI j (jLjill ^»Laj ~ 

. j^aAC. (_]£] ^»jLL5l ^ja-Lall U?J^ (pjaL-aiLaV I jA^. (_ s ^ c - 4jLjjxll IjSl — 

:Calculation tpLutaJI 4Jaj>k .6.7 


: ^3 <j_j2all Apmjll j j jAaJL (_y>Xall jj ij-llaLlil C. ^cLLnll jfl.A'1 

a v, <AM.oVI Jil^g x jig 1' .~>a p£ All . _ 

100 x ------— = AJjxII ^3 Aj_$ia]| Aji.ijll 

1000 xlOOOx WJlab " 

. dujjj]l j Cllljllill j (j^aaJl: a_ul ill jjijaijill jj-lail A »»1] (jjjLall ~1aA."i,,. 1 (j£-aJ IA lA-. x i ^ 

:Reference £A/all .7.7 

AOAC, 1995. Official method 965.09. Nutrient in fertilizers, atomic absorption 
spectrophotometric method, in Official Methods of Analysis of AOAC International, Chapter 
2, Washington, p. 25. 

: Determination of Chloride jjlill jjJSj .8 

.A-jjLiAJ^ll o-laj-NI Clllip. ^ aLall ^ l_uIL1I jjKII 'Scope l-flAgJI J .1.8 

A_jl^j a. A Vi j AjJaall diljpj J_^A-aj aLalL 'Ojl*-a : Principle ^1*11 (JaaII .2.8 

Cllljjj £_a ^jJjoiLjjjll CllLajjS Jc-lij qji ^LJp ^A-Jaall CllLajjS^ (_gJLLa^)3 ^a^.1 

• A 1 >*^Q^ 

:Reagents j Jj]L a-all .3.8 

. ^jlaLa ?. La jjI ^3 A-Joall dljjjj (j^s ^ 1.7 ‘t'ILj I^-allij 0.01 A-Jaall dlljjj J — 

j ^jiaLa a La <_La 80 CllLaj^)S ^ 5 CllLaj^)S ‘_a J Jul£ JJ. — 

Clulj (_g^xa^)3 ^a^.1 C-UjIj jjjSjj aA^’i aA^’i A-Jaall dlljjj u'Lj JjAa A_ill L-jLjaJ 

. ^jALall aLalL (Jas 100 lA^a j 

:Procedure J-aadl ALjA .4.8 

• lA 100 Ajljoi JaJJJ ^3 A_pLaj.il) Ajjxll (jas ^ 2.5 (jj _ 
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. jJaiSil ^gjlu (. La pj ■ .'1 j j_ja 250 4 jlj_u (_£jbaua ^i IxaS jlij 4u*ll (jail 

i_jjgi^ I_ aAa. J 4Juat.il ^jJuj ^a.a.11 (_i-aSI j (jLjllI ^gja. 

l^aluib 4jCaail Cllljiu jjlc. j lL 4 100 4xjui 4-ilaj|^>a-a ^il 4.ii-s.,aH 4.,i util (j.a J-a 5 i—la-uil 

.Club j-aa.1 i—boilj (JSjJu (_gja. ^jUoibjJI CllLajjS >_Lll£ 


.4jCaail Clllju j^a ^>^.1) (Jajoi — 

:Calculation tuLutaJI 4ijjia .5.8 

( j'l.W a ( jl J Cumuli Alub X. ua^lVnuVI (Jola-o Lull iLlC. XcdLuLol^l 4_Ja&il bill uj 

100X35.5X V J j ■■ -:-2--^-— = % Cl 

lQQOXc-ij^x^ll ^■n-sII X 4 n» II L j j j 

:Reference £-^j-»ll . 6.8 

AOAC, 1990. Official methods 928.02. Chlorine (water-soluble) in fertilizer, in Official 
Methods of Analysis of AOAC International, Chapter 2, Washington, p. 28. 

:Determination of Boron (jjjjjil -9 

.<jjLixu£il o^ajoiVI diLuc- ^gi pLaila L_ullil • Scope j AjULII .1.9 

4-auu ^gjij] ASaua ^gic. jlKmil jlga. ojb ^3 (jjj_jbl -Ca-UtJ 1 Principle ^l*il I Audi . 2.9 

j bliijyicjjilil ^jCa-a.-. j EDTA —II AjajJ jyu-aj jj? I (J_jia-a £-a 4uatil ^9 A^a^all (jjlj_jbl (Jcliij 

. jus_jjL 420 4a_j^ J<^ c ' cJ^b-Lall j^jill I Aax-ail 

.^Vl Jjlajll jW : Apparatus Sj^VI .3.9 
:Reagents 4»«pUI Jlj-*il j Jalla-ail .4.9 

<- .Qbal j ^jiaLa f. La jll ^3 %65 *—IjjVI ^jJn-a,-. jpa <_La 20 Aa idjjjjM (jJa.aa (Jjka — 

(AW J (35) Jji^ <A\ 

yX-bj JaJI (jAa^ ^ 3 l&i C -LCa l j CH 3 COONH 4 dltnul £-80 (jj l^ aJal a J jla„ a — 

L^JI o^ 4 ^ c>* d - 4 30j b Llc -juil (jiaxia. q* £■ 2.5 j (CioHi4N2Na20)2H20(j^ 4 l (jjiujM 

. 5.6 pH-11 Ja-Lbxj j jiaLall *Lalb jA J) ^uaall ^ a % 100 ojySjJ CH 3 COOH 

j -Caau .CeHgOf, ^ 2 j H — Lw^jj^ 900 L>« <—LilSil — 

.oa.l_^ll |»jJ >1 Clc. 

(_gjL*-a (JjjjC ^gi H 3 BO 3 birjjJI { J >^ A a. by 4 ^ 0.5719 (jj 1000 AuuLall JJla^all — 

. jAj 50 ‘40 ‘30 ‘20 ‘10 lAdLli diLjoiLill <ia jjJa^ .^^11 <_LiSI jli 4atjaj 

:Procedure J-«*il ^Sj>ia .5.9 

.4..L^alill Jlatj ^*yjl (J^Laa. (jj^j-U® ( _ s 3c- jbiu ^3 bjcLuoill 4uatll qa 2.5 (jj — 

. ^yjabll ^gjlu a-La (j^s (_ja 100 <— Lbal — 
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. 4.1,util (—LoillaJl (Jala-all ^aj-aj ^JU oaljii Jjl^-aJI C. £-_iajj — 

:Calculation sjtuiaJI 4iajia .6.9 

-Ii-IaIII Ab-ij X, ua^lA"n»iV' J al^-o ,•»-. ^ X -’all ,'wa "u£ vill 

100 x 3.23 x -:— - ^ = % B 2 O 3 

1000 xlOOOx AiiJluis 

B 2 O 3 J) B ij« J>aj Jlxa :3.23 

:Reference -7.9 

Aznarez, J. and J.M. Mir. 1985. Spectrophotometric determination of Boron, Analyst, 110: 
61-64. 

: Determination of Sodium fjjJ^all jjjSj .10 
j <jjLixu£ 11 diliic. u* e-U <_uU ajLi jjjaSi :Scope i-fiAgil j Ajlill .1.10 

. Aa^jJaxll 

of.lj3 ^2 t Jaiall ja^all <Ja. ( _ s 3c. “Lijall s3a jLajju : Principle ^1*21 (JaaII .2.10 

4_UjjJa <x2ol j.L^g'al ^ajJ-ljj-sall dllji gjjgj ^11 L. lg.lil iIua L- a.g.111 (JLaxLoila ^aj-pja-rail 

.L-Loilla (jjluia. <lxml jl 4x22^1 o±ui ^aJJ J 4..ua.ll ^2 ^jj-Ji-all £-a l.jla IgJJljli i_LuiljjJ 

. jlajjja ^la jl^a. :Apparatus aj^VI .3.10 
:Reagents jIjaII j J2La-J .4.10 

'Jja. < 2 Lp ^jic. ILLul I- jja-al l ^jJ-ijj-all .lajjlS Ja ^ 1.2711 Q) • Jpl/^-a IOOO^^iLiS Jj jla- a — 

. jl-A-a a-La j2l ^ 4.1j-«lall ,3 xj ^aljl 4jujl (J^Lma. Jjxa ^l.lAlmlj ^ 105 

.Minila (_ 5 ^Lu ^aj-J j!iy^-a 10 — 0 Jo CllLijoiLaS <LaiLui — 

:Procedure JaxII 4ijjia .5.10 

^1 LuiS 2Aij <jj«JI Jiil t Ja 100 ^Juj i_s^ 4-pLajJI 4.i.ui.ll ja ^ 2.5^'j^. J) — 

. ^.Jafl'.'il (. La ^Ij^JjoiIj Ja 250 4jtjui (_£jLl*-a 
Jisk, ^3-JI JaSI ^aJ -lia. ^-pjill Jjj JjluC.I j |ajJ)HI 4jc. -=LmJI j JjjJ JS». — 

. ^ajjUl Lima. <- 'ft44t j JaLall f. Lallj 4-<2)UI 

. JjLoiII ^.W'xll ^aj-ij JbtJ Jla jj j3 jlg-a. JJa-all IJj — 

:Calculation t-jL-aJI Aljjia .6.10 

AjAAill Aiuu XA.-,.„V| a^, X ^WIaII J-a 

100x - : — -----— : ■— = % Na 

1000 XlOOOx SjjJInj 


UJJ 


:Reference J^j-all .7.10 

AOAC, 1995. Official method 974.01. Sodium in fertilizers, flame photometric method, in 
AOAC Official Methods of Analysis of AOAC International, Chapter 2, Washington, p. 32. 



: Determination of Micronuterient elements j^aUxl) jjjSj .11 

.<jjLixu^ 3I oJLajgiVI ^ ^jj-aliaJI jjJISj :SC0pe (—J 4_jlil| .1.11 

^Ic. Aiylail saa iPrinciple ^1*11 Djall .2.11 


iLaVI <_ s ^ c - oejyill J 111 f-l-ail 

• <£pSI ^L^ala^l : Apparatus Sj^Vt .3.11 
: Reagents <L»jiU! j!ja1! j JjIIaaI! .4.11 

.111 f. Lail JjlS ^A-a-ara. JjW,a — 

(_gjlut-a JjjjA 3JjjjVl iSj^ 1i 4(ojAUi. CllVjjjl) Jj^aic. J£J jll/ji-a 1000 ^»l Jjl^-a — 

aa-aJI j 4 j£^ail ClljjVI ^__ya.a.:\ qa <Jja 20 ^Ij^. ^ 4—iLaiaJ j LuiS iilij J-a 1000 4jtj_u 

^)laLail a-Lallj <La2l*ll 

4_ijuiLiil 1 4-LaiLiiil JjlL^all Jjjq^.; — 


(26)JjJ*J 



11 ^uu! 

3 o-LjS 

2 oiUa 

1 o-itjia 

j 5 

3 

1 

Fe 

j 5 

3 

1 

Cu ! 

j 0.6 

0.4 

0.2 

Zn 

5 

3 

1 

Mn | 

5 

3 

1 

Mo | 


:Procedure J^xl! 4ijjia .5.11 


. J^s 100 Ajtjoi J>~.*i_1 _1 ^3 Aj^LajoJI A. l util qa ^ 2.5 AjA^J jjj — 

. lajLoi ^>j_ia^-ail ?.Lail ^_pn.a:*k (J_ji^-a ^j-a (Jx 10 4 Sj^ial — 

^laLall e-Lail ^lA-ftlmlj 250 (_gjLl*-a tjjjjA ^ISj 4.Vut,il <_]ij| — 

. fJ jill 4_lma. 4 -j 4iudl ^AuJ ^aJ 4-a2latil ^aa^JI ^aj| j (jLljill ^aLaj ^^JSk. ~ 

. j„^aAC- (_]S1 ^»j2UI ^.ATa/t-all fAtij AatJ (_gjiil i _ya)u~ZL±A^ I J)l$-i. ^Jc. CllLljoiLiail j lllliut.H IjSl — 

:Calculation tjLu»aJI Alijla .6.11 

: 4.'na.H Jj^ajxll Ajjlall <jjqu]| 4_)LuiaJ j jfilj £-a a jlg..-^.llj Jj^Lail jj ijaxa£ll ^^gic. 0jtli]l J« i-'"' 

■ID .ft"'!' 4_Lulj X/ uavlVlnI i\ nl^ A ,i~s X *\11 , ‘j-a liill , 

100x - : --- —— ^I J Ajjiall A^aul\ 

1000 xlOOOx 


:Reference ^j-aII -7.11 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization, New Delhi. India. 
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: Determination of Heavy Metals j^aUxll jjjSj .12 

.A^doatll j AdAatJI a-lAjoiVl dlljjC- ( j3 4.1, liill ^j-aallatJI jjA£i ‘ Scope <-J J 4_lU| .1.12 
o?.Jiil j ^.^Ul s-Lallj 4_iALajJI djli.ut.ll ^doA ( _ s lc- Ai^Ul saa Adi*j : Principle ^hdl 1 AaJI .2.12 

• lSjAJI I_ya L^al aV I jl^a. ^gic- 
• cSjaII ^LdlaVI jl^a. :Apparatus Sj£*V1 .3.12 
:Reagents 3-#pUI J>JI j JJLa-JI .4.12 

. ^5>UI pLall Jji^-a — 

(_gjliat-a JJjA J] <ljdVI Jill c^ajAUk dNjdi) Jj^aic. J£J jJ/jda 1000 j»l Jjl^-a — 

^^Jl J-aSj j tj£_)JI dljjVI ^jA-a-a.is. Jas 20 J '_sldaJ j LuiS 2Aij Jas 1000 Aatj-u 

. (_gjJJI ^)laLail e-Lalll 4-aUatJI ^1 

lAJUl 4_ljall_lil| JJL^all I 4-LolLlill JJI.T1.JI jdaTk.l — 


(27)JjlaJI 


jj/j- 

JArfVlt 11 ^Uil 

3 o"!J 

2 o"lJ 

1 o^tia 

i 5 

3 

1 

Pb 

1 5 

3 

1 

Cr 1 

li 5 

3 

1 

Ni ! 

I 0.6 

0.4 

0.2 

Cd i| 

5 

3 

1 

Co | 


:Procedure J-aadl .5.12 


. Jx 100 Aauoi ^dii ^3 4-iALajJI A. lutll qa ^ 2.5 AjA^J Qj — 

. ^JLall e-Lall Aiyiai 4-iiaJI ^daAl — 

^)laLall a-Lall ^IaAIuiIj Jxs 250 l_ gjLiat-a JJjA LS^j 2U AiiatJI Jill — 

. ^jjill (—Luta. <— 1 9 4. j A. 113t.ll ^dj 4-a2latil ^a-aJI ^alll j (jlljJI ^Laj ~ 

. j„.diC- JS1 ^ajUl ^■.’bk-lall ^J-oj Aau (_gjill ^yaUdlaJ I ^Jc. dlllut.il Jsl — 

: Calculation t-iL^aJI Alijla .6.12 

: 4.'nat.H Jj^aiatil Ajjlall Audi! t—lLuiaJ j jJ/^-a _i jlgjJlj Jj^Lall jliijqxa£JI ^Ic. ^jlHill jgJai 

dldalill 4_Lulj X/ uavlVunV 1 J ai ^-0 ,i~s X )ld **> 11 , ')-a ull , 

100 x - : --- —— J ^aidl 4^UI 3+uJI 

1000 xlOOOx <idlab 


:Reference j-^jJI .7.12 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization, New Delhi. India. 
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: Determination of Biuret dtjjjjjil jjjSj .13 
.LjjJI jL, CjUjc. ^ (NH 2 -CO-NH-CO-NH 2 ) :Scope <->4+11 j Ailill .1.13 

. :Apparatus aj$^VI .2.13 

:Reagents 4»«pUI -iljjdl j .3-13 

ikiia. I j jA-fq-a f.La jll AjjLall diliLoi Qja £-6 t^-iAl i^l^iil diliLoi JjWx — 


. ^ajlc. (jl^a (Jji,-a..aSlj 

dlljiajia ^ 2 £-a ^jJjaiLj_jAlS Clile-La qa ^-32 I^jJjaiLj^jjlS j ^aj-pCllljAa^la (Jj\~i.a — 

.^ajlc. <_S^ 3^^- Ja1 ^ (Jjia-allj Jain^J j ^)laLa a-La jAl 1^3 ^jJjo>Sj_jj3I J 

. (_gjjp. jlaLa a-La jll 1 ^ CIijjjAaII (j^s ^ 1 L_]jl : Jj\j £A 1000 Cll-lJjpiS O' 4 ^^jLlS Jjla-a _ 

:Procedure Jj«AI 4ijjia .4.13 

.^)jol 1 J 4_pLajuill Ajjatll 5-4 (jj — 

^aLaj 3 ^ ^>laLlj| j ^)laLa]| pLall ^al.lkjjuAj (_L® 100 4jljuj (_gjLut-a 3jjC LS^j — 


. (jLljill 


• 3 s 100 <Jtxa dDJ- 1 (S* j (_La 5 3A JUJ ^ JjLa-all qa ilk _ 

JjWa qa Ja 10 J LajLoi ^)jJa^-a]| ^jJjoiLj_jj]| j ^j-pja^nll dll^lajla qa <_L* 10 LgA ‘_SjJal — 

. lijLai ^jJa^-all (jj)Li3l dllaloi 
. lLaLl*AI ^jlaLall e-LalL ^a^-aJI 3*^1 — 

. ^A-pLajj <iic. (jj^J AijLoill .ll^all £.\A-^j AaUL ^)jJa,ra — 

.Jj\/^a 500 ‘400 ‘300 ‘200 ‘100 ^Ljj ( aJ ^ i—ujjpll (j- 4 cl j'L i^lia ^LAui jja^. — 

jJliC. .Ixj jlajjlj 550 A_2 lj^s Jj^ 3 JJ-ajj jh jjlifLua jl^a. <.n«..Sy.l&ljLAy‘Pl^lA]| Ijij — 

. CllljjaJI jjjJaaw.") (j^s 3^^ 

SI ^jAc. CllliiaAl dllf-l^a laWl J CAlojUSI Clllf.|^a (j^s ^pllJ ^p^- 4 ^ujj — 

:Calculation (-jL^aJI 4ijjia .5.13 


•LS^ 


100x 


Aj.Will Aiuij X I (JjI^jQ X 3^ 


% (NH 2 -CO-NH-CO-NH 2 ) cjjjjjj 


1000 xlOOOx AiixJI ujj 

J <£.^ 13 ]! 'i>j\jj (JC- 3^1 Cj/56 j 1)5JI L__Lal%1.1 ^JC- IjjjjII jLajol CIaJJjAaII Ajjalj 3JJJ V ^jl C _ VN.J 1 

(^\jj\ c ^y\ 


:Reference ^j^SI .6.13 

AOAC, 1995. Official Method 960.04. Biuret in fertilizers, in Official Methods of Analysis of 
AOAC International, Chapter 2, Washington, p. 19. 


206 



Determination of granulation in jjj*a! 1 j IjjjaII Saa*aI i jjVll l jjJAj .14 

Superphosphate and Urea fertilizers 

. ^dllLaijS tbjjj) sAajuiVI (."line- L-uaJ!iil Jjiaj :i_A.lgJl j AjULII .1.14 

.^.L^aliil Axj jjjjaSj <J-1j (jjjLoia. >_L-aj (jljxa J 1 j ^ 4 ^}Ja3 (_)<aa iAaj^UI CjljjVI .2*14 

:Procedure JaxII ALjia .3.14 
. (jjluia. L _L-aj (jljxa <i}x31 (JA £-100 ijj 

• (jjjll _ 

.^xa 1 (J-*> 'io ^Jc. L-lS^all j ^xa 4 l)^' 1 - 4 ( _ s ic- <iut.ll (_Jaj| — 
.jjjjll (Jajai j jxa 1 JAIaIIj <1j-Ma. 1I A.iixll j_jj — 

:Calculation t-ilutaJl Aijjia .4.14 

(j»A 4 JaaAi A Ijaldl <L*JI (jjj + ^ 4 Ja * alb A Ija * all <L*JI £) jj) — 100 = % ‘ -uaalt 

:References £^1 >aI1 .5.14 

AOAC, 1990. AOAC official methods of analysis. 15th ed. Association of Official Analytical 
Chemists, Arlington, Virginia, pp. 84-85. 

: Determination of moisture in Urea fertilizer IjjjaII JbuA <_ji Ajjiajll Jjiaj .15 

. ^Luoill <nc. Ajjlajll L-iLoia. Scope t iA^Jl J A_l\JLli .1.15 

:Procedure JasJI Aijjia .2.15 

. <1x^3lill Axi ^xlSjl AjujI <3Ai (jd-ma. (jljjA ^l-A-Tboib IgJ (jjjll aI^jaSI <iiaJI (jj ~ 

. <jitaJI £a <lixll qa £5 (jj _ 

. (jjjll Ja-ui - 

.yjjll dlLu ^lia. jl <C.Loj 4 cAaI ^ 105 ojlja. LS^" ill) 3 LS^ <iixll — 

. L_alall JiIajaII £a <ifiail yjj JAa. — 

: Calculation <-jtu»aJl Aijjia .3.15 

L_alaJl jLaxaII fua A iq -^11 t j j 9—L_Ja^)l! jLaxaI! t j ) 9 ^ 

100 x ----- = % Ajjlajll 

AitoJl t j ) 9 — L—lia^ll jLaaaII £-a A \ky\\ t j j j 

:Reference ^j-aSI .4.15 

AOAC. 1997. Official method 394.05. Official Methods of Analysis of AOAC International, 
Washington. 
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Determination of the phosphoric dtLuija jIaui <_ji jjiuijiJI jjJSj .16 

:acid content in Superphosphate fertilizer 
:Reagents 4-#pUI -i|>dl j JaJLa-aH .1.16 

pLa jLi 1 ^3 4-jflj]| ^jj3ji^ail dll?. La ^ja 4 (_W I^g-aLlaj 0-1 dip La JjW,a — 

. ^djLudl <djj*-a ^jd-a.nj (JjW.aH ^ylxj^ ^jlaLa 

•LSjD^ jWLa pLa Ja 100 ^2 ^ciljjl J^Wa (J^ L>® ^0.1 <_W i£cjf)jl (J^L-® JjW-a _ 

:Procedure J^xJl 4ijjia .2.16 

. dlL-ujS ^jjjidl jLaj-u 4..UC. qa ^ 5-4 (jxa (jj — 
^jla£a]| pLall ^IjdJjoiL <_La 250 (_£jLax-a ^1 LiaS Lid 4d*JI Jdl — 

.daLLadl ^1 (_La£l — 

.ApLaj-dl 4dxJI JjLi-a qa (_La 100 Li. — 

. j^i^.1 JjW-all jjji ^jljjl Jida (JJ-l (j-a -laid dLC < dial — 

. I ^Jl (jjlll Jjdj ^-aUaj 0.1 ^ajpj^a.11 dip La JjLi-aJ 4.1 util Jjlc. — 

:Calculation t-jL^aJI AlajL .3.16 

.4iutll ^3 3 j2lja]| jaJI jjdojiH ^jd-a-. qa ^jliLaLa 1 jjlxj ^jJ-ija-sall dlpLa qa ^gildala 1 <_JS 


100x33x 


WL1 Vi. A/1 Jj W ^ X<. j Ug"uti«a\l ~J2 dilpLo 

1000 X100X AipJI ojj 


% L yAA^. 

q)j]I *33 


:References £^l>dl .4.16 

AOAC, 1990. AOAC official methods of analysis. 15th ed. Association of Official Analytical 
Chemists, Arlington, Virginia, pp. 84-85. 
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Organic Fertilizers Saa*jVI 

Aj^JwlSI oJauuVI j t<_jjjj]| ljUjC' ^ 4_^,jlaJI j <Luaj^J) ‘La.jJ jjjSj .1 

: Measurement of pH and EC in Peat, Compost and Organic Fertilizer samples 
diliic. ^a EC <^_jLail j pH ^ Scope i— sa^JI j 4_jlxl| .1.1 

. — Jjjj) aJLajoiI u"l»i^-La‘(cj^J* 0 "'.'") 

.4js.jL ^La jl^a. - A^aj^a. ^La jl^a. : Apparatus Sj^VI .2.1 

:Reagents 4-#J!iil j JjiLa-*il .3.1 

<Jjjj t(_La 100 <*jui (jjjjl 500 <*aui (jjjj-i c^jjiLoias. (jljjLa C(jjj a-Ac. c<^.jLail jl^aJ ^gj-uLia J jW .a 

.10 _ 7~4 ajjl*-a (JJl^-a t<_La 100 <*aui ^xuJJ 

:Procedure J-axJl Aijjia .4.1 

.J* 500 (jjjj-i LS^ JjaLoiil £j-ia J jJuLoi l^-i^x^a .il^ail <i ia.il i^ya (_J-o 60 .la* _ 

pH jl^a. <_ S ^C- l_yil C<C.Loi aJLa] j jJ-a'q-a a La <_La 300 JjaLoiil ^■^.jk.ll ^1 <-_L^al — 

.<jjjl*-a Jbtj 

^aoiLia Jj,W^,i 'a^alx-ail ^ju EC ^ <j]aU3l l^al j <ii*JI _ 

• 

:References j^l/ail -5.1 

DIN EN 13038 j DIN EN 13037 

: Determination of Moisture 4j$Ljil jjJSj .2 
. AjjjJut.il a^ajoiVI j djLuc. ^ a Lai] <j_jlail <iuu]l • Scope <-i.ig2l j A_^Lx2i .1.2 

:Procedure J^sdl 4ijyla .2.2 

.(jjjil (J^ ■ ■' j <L-sal4il Jju ^l£jl <*Jjl A&±1 (JaiLuoa. (jl^La <_jic- “L^ji4 <iiaj| j_jj — 

. (jjj) <iiaJI <ii»JI qa ^10 — 

. |i_llajil JlLajuiil £-a <iiaj| (jjj) <iiaJI Qjj — 

.(jjjil clllli c5 Ha. -k 105 ajl^p. “L^J^ ^jic. ^gi AJLiatJi £-a <'>4>H £jJa — 

.<al^il <iixil £-a <i4rN.il yjj (_J^joi — 

:Calculation <-iLu»aJI 4ijyla .3.2 


c_st-aJI jLoujII A t 'j ) 9—C—Ja^ll ^La^nil £-<» A 1^11 t j j 9 

4 UJI A \l (j_)j 


Nijlajil 


:Reference ^j^SI .4.2 

AOAC. 1997. Official method 394.05. Official Methods of Analysis of AOAC International, 
Washington. 
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:Determination of Calcium Carbonate dU$j^ jjjSj .3 

.sjujoiVI j dldc. ^ diljjjjS jjjiSj • Scope j 4_iULll .1.3 

<—sj^la (jjaij j^Uvuati iijoiSI (jjoLa ^jic. aa1*j :Principle ^1*11 Id-all .2.3 

.(ill) 6 f-Lall j_ji£ £-A ^.jJjuJliLII dlj_jj^)£ (_Jc.lij QA J 

:Apparatus j S)£*SM .3.3 


(J^s 250 




• (12 f&j Jla) 


.-lai- 


jds jj 


4 jW _ 


•c 


i=^h - 


:Reagents 4-aj!i51 JylLa-all .4.3 


(j^s <1 jLui-s ^Jk..Jk. ^ja ^.ra.ra. i_jldsu I (ill) <—aidall f-Lall j_ji£ ^di-ara. — 

. JLaxjjoi!)U |)Al^. j ^3^ -Ida. ^aJ J-dj ^)iaL<i]| £.La]| 

. jjjJC-Lai oJLal -> 105 4-^aj.lll ^.33><a ^ J,.Ualll£ dlja_pjJ — 

. Q_jLs Jajjoij ^glc. iSj ’ , ' s ,ft " J | *-ld&II I ^JLa J — 

:Procedure J-a*ll 4ij>la .5.3 

.^..Aa-ol dli 4-llaj^d<s ^LojoJI qa ^1 QJ ~ 

^ ojjSjUill Aiyiall j'ba..u.u.l(£]| Aiijlaj jLajqJl ^ ^ jjjoill£]| dljjjSjj (—lui^.1 j .3.1a. — 

. (Jjld (_Jj^a3 


Determination of Organic Matter content d$-ia*2l jIauJI ^ 4j$Jwl51 SjUII ^jla-a jjjSj .4 

:in organic fertilizer 

j jjj^ll JjlVil 4_buiLuiV) j-ata d l jjJ^j jl^_a. ^hVu^L Aj^uaaJl SjLall (JJV\a jjAS&j .1.4 
Determination of Total Organic Matter (TOC) by TOC analyzer jj&ll j du^All 
. dllutll ^3 Aiyla <_s^ c - I^Laiic .[j 4j_jjJox 1I ajLoJl jjJiaj .ScOpet flu'll J 4_Ajlll .1.1.4 

eljgJI ^LisdaL a.1^51 LS lc. bUk.1 a^Lall jj^2j :Principle (»l*ll Id-all .2.1.4 

jj£jj t_jjailjjj dua. did Ajtd'il ^bdmlj Jjilai-i]| CO 2 jlc- jj£jj L>* J igjijuall 

( CO 2 (_J^ (j-a j did 4 jl2uSM <3Ua ^ £-a CO 2 _jlc. 

.4d*JI bijdm." ajLall <lmj (JjiIAI ^a^ajoil — eLus — dlljc. (_gic. Aiyiall b5a (_3f^ 

.TOC JlJ^\ jj^j jl^a. :Apparatus S^a-VI .3.1.4 
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:Procedure J**ll .4.1.4 

. jlg.^llj 4j-sali. 414:^ lg-uxo-3 .^IjaiII 4-jjxll qa £-a 50 -i j-l^J (jj — 

• f 105 4^aJ-} 1I ^gic. 03^ LS^ *- J 1:1 5 -l-all jjl£ ^jig-a:-. (jjs (Jjls 4jjxil L. IjJral — 
ajl^. 4 ^aj .1 LS^" ^-'r. 1 *-^ 1 —^ U* ^ ^jj* ^ ^“''jj (jjji^VI 43 ?-^- 4 Juxll £jJa — 

jit- ^1 <jjjJLl .}j2LjJlll (jj^jSlI (JjoJiil ^ojlij 99.999 jlc. ^L ^b oilj j) 1150 

. jlgjoJIj ^j-aalkll (NDRj-NDR?) <—4 ajI£ ^liiiailj (Jjlia CO 2 

: Calculation Aljjia .5.1.4 

4jas (_lui^j 4.V.utll (—Luillall (jjjll lB^J] ti/Cl' 6 UJi)^ 4^“b-‘ s 4jjiLjill ^ic. 0 jlliill jg,.Ia'l 

o.sLail 4jjj-all 4jjunll 


100x 


OjJjiii fj j^llX A'n»\l ^9 (jx ^sK-aL 

1000xa1i*JI jjj 


-% c 


(i/ i-9 c 


0 jJ j£U1 ylfLall ^jll :3 

= % OM :4jaA3axll o-lLall 4.imj i_AjutaJ 

0.58 xlO 

:Reference ^j-all .6.1.4 

Manual of TOC malte ea 2000 

Determination of Organic Matter by Oxidation S^ui£Vl Aijjkj 4_jjJa*2l ojLall jjjSj .2.4 

: method 

— lJjIaj^ axil ^UjJI dilijc. 4 jja 3 o».H o^Lill jj.i 4 j :Scope <—flA^JI J 4 _jlxll . 1 . 2*4 
qa ojulj 4 j-a 5 L 4 -iHiLa i_ajjla diaj 4 jjA-iaa.il oJiLall oJloiSI : Principle ^ 1*11 Oj<*ll . 2 . 2.4 

lAl-ilx-all JjSj C^jAll ^jjajia. Jj 2 ljj |»jJajIjjj 1 I CllLajjS 

2K 2 Cr 2 0 7 + 3C +8H 2 S0 4 ^2K 2 S0 4 +2Cr 2 (S0 4 ) 3 + 3C0 2 + 8H 2 0 

jjjjjjill ja-A-a .ijajj (_£.la.laJI L IjliL ■aJ ojjlx-allj 4.A3alliH ^ i jj—jIjjjII CllLs jjS ^Ij 4jji£ L-lLaa. liaV ^JJ 

K 2 Cr 2 0 7 + 6FeS0 4 +7H 2 S0 4 ^ Cr 2 (S0 4 ) 3 +3Fe 2 (S0 4 ) 3 + K 2 S0 4 + 7H 2 0 

ajjUt-al 4 -ajlAll (_£-lpa 3 l CjlAlui J AaIajII a^jljt-al 4 -aj 3 All (_£.li.laJI ClllALui ^a..a. (jjj (jjjall t—lLataJ j 

j QjjjSII S-IajSIj dusli ^^jll ^ jJjoiIjjaII i—)La jj£ ^Ij ^jl 3 al£-<s ^J^J ^jJaioj 4 -.ux.ll 

. 4jjxll QjjjSII CllljSlS-a ( _ s lj-a ^Jbtl 4 jjIaj-s 

j 4 ,lA-alill ^*j ^liji 4 xjjl ol )^ 4 J AaIajoi :Apparatus tlljJVI j S)£a.SM . 3 * 2.4 

.(_J-<s 250 4 jlaj 4_ilajj^-<s 

:Reagents 5-»J!lSI jIjaII j JjlLa-al! .4.2.4 

^»jjjailjjjll CllLajjSj^ (j a 49.04 4JAj t_jj| ^jsLlaj 1 K^Cr ')07 ; ^jJajIjjiII CjLajjSj^ Jjl^-a — 

.(_gjlj^ll ^jlaiall pLall (j-a jjl ^3 ~l 105 431^ L 5 ^ C ’ 4 44t» oil 4jiill 
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^ 1.5 <—idal jlaiall e-Lall ( ja J-a 50 ^ (_£.ll.lall dlilui qa 0.702 <—>21 IjjJJjijAll (Jjlj 

.<_la 100 ^l ^jlaLall e-Lalll J-aSI ^aJ (jlljill (ilja j ^(jllj^jAlIj (jJjjljlilSjJjjl aCla qa 

1^1 t _da l t^diail dililui qa £-278 (jj :,^-aUaj 1 FeS04.7H20ci-^-^l' dlilui o — 

dljj£ (_pa.aa Ja 15 1^2 <_dal tlgilli^/ jda lil^. i ^)2aLall e-Lall ^ja <_J-a 200 

.jlaiall (. lolll jll 1 ^21 -\aall <_J-aSI j tj£_^a 

. j£_^all dujAll (_y? a.-\ ~ 

:Procedure Ja* 21 4ij>la -5.2.4 


. (jjjll j cl* 250 Ajlui o^uS Ajlaj^>a-a ^3 4 _pLau 2 l Aii* 2 l (JA £■ 0 . 05 _ 0.04 Cj-laj (jj ~ 

. jS_^all dijj£ll ^_ua-aa (_la 20 J (_g-al 2 aj 1 ^jJuili^ill dLajijSd (J jla-a (Jx 10 <- dal — 

. '1 ■ d -vl j ^jJag.ll i—Ujljl ( _ s 2 c. <—i&all £jCa ~~ 

. ( jl2i2l Aaj.2 (Juaii (jl (_Jj 3 (jj^uJdi A.a.ida (_j2c. Aiixll j)A i >i — 

. ( 2 iji 2 l ijjja Aajcj -j>JJ All* II liljil — 

. -j>JJ ^^ja ^} 2 allj| J Ail*. II ^1 lijil jlaiall e-Lall ^ja <_J-a 200 idal — 

. ISjLai ^)-Caa-all (jjjj^}A]| JAi QA 2alii 4 <_dal — 

I (j_jill (_g2l jdaV I (j-a jjlll j.,)j..l.l ^^Ja ^-aUaj 1 (_£.ll.la]| dlilui (Jjka.1 jjlc. — 

• cJc-laHSI 2jdc. f^liAjp j-aal j|jBI ^t-iua-i j)l ^1 JjjjVl ^1 ^jdudall 

.adlljll dLajjSLi.il I ijjdal ^»jl (jill (_£.li.lall dlilui ^aa (Jaui — 

CIljjSII jd-aa J-a 20 j ^jJuilijill dLajjSLi .1 J-a 10 | *jia 3 Cilia. Aii*il ^CAl 2 l^ jjCaa .,1 — 

.Ail*] I (JiS ^jjIju jsJ (jiauaull Clua. (j-a Aiixll Ai-aUt-a (J-alxi j (_J-a 250 Ailaji^a-a ^3 i_LiiSlI 

.lili^lill o^jljL-al (_5Cll (_^JljCa2l dlULoi ^ii Of. 1^)3 Jajoi — 

:Calculation i-jlutaJI AIjjL .6.2.4 


^g 3 (_g_jjCa* 2 l (j^jjjSJI ^-a CllLaj^Sjdl Jc.lij ^jc. aCj^ll CllLaj^)SjCll 2 aa 3 Jilc- ^CjCaJI dllilui (JjWa (jj 

:a1i*2I 

(Jcliill (jC CiLajj£jlH — ASLCxCl AjISII CilajjSj '"=4 “j*" 4 l^a^aJl ^ Alclsiall CiLajjSjllI 

Vjl dllliLill ojjl*-a (jJjL (jc. (_jCjCaJI dllilui AjjLiC. VjI i—luiai — 

dllilui dllajijSLp 

dllaluill AjjLiC. X AiixJI ^3 oCijjll dlLaj^)Sjj 2 l 'o^ilji-al (_£.li.laJI dllilui qa ^ajliOl ^aall — 

oCjjj dLaj^)SjC ^jil^ala = Aailill 

Ailatll ^3 3ja^all j^J^ll ja j3\5ala — adjll Cjlaj^j^lAll j3\5ala — (10j Allill CjLaj j )^A]l j3dalia 
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jjJjSU L j mil ^ (jjj^l! Clillal£-« <_s-4'° 

100 x —-————•— -— 

1000x<i«JI (jjj 


= % c 


- X % C — % OM • AjbudJ L-jLua^J 

58 

:Reference .7.2.4 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization. New Delhi. India. 

Jj-ajjilj jlah 4jujlaj | £±ut3 ±a ljj jjjJaxl] jbuall Aj^Jaadl Sal al\ jjjSj .3.4 

: Determination of Organic Matter in organic fertilizer by Loss on Ignition method 

j ^jpaliill Cliliic. ^.iLajjllj .Ifiill^ Aiylaj <jj,;J-m..il o-lLail jj-lia iScOpe <-J J 4_jlxl| .1.3.4 

. dluj^xaj^ll 

La£ <n».il :Principle ^1*21 1 XuJ) .2.3.4 

— 450 ■^ c ’ l2L^"^ < ~^" 1 J *—il^ll <il*JI yjj (Jjoloil ( _ s 2c- <Jjj^aJtll o-HLail <.vut.II 

<‘j.ut\i i_ aUJI (j^ <La-l3 lilii j ^gjLvLall -ilLa^l jjjj t'a.l<^ail ^1 .Vn.'L.uIj ^ 500 

. <J^jJ-m.il o-iLail (_£jS^-a V-Jjqiaj 

:Procedure J-#*2I .3.3.4 

. Ig-i3 ^^jla^il (_gjl-5>.^.H ^A*IlS liia2) A&jxjii j .lia. JSjIu 4_pLajuiil <iut]| -Llrvl — 

. <l^lij| Jbtj ^ISjl <*Jjl j (jljAAll ^3 Aijli <iia. jjj — 

j <j-iLajuiil <'vut.il fjji 10 <jjJj^ail <i4-N.il ^3 — 

• (jjjil *—iLij ^1^. ^ 105 o;jyN u^all ls* ‘*4ia2l ( j j - a _ 

<—ai^-ail (j^uJa <‘vut,ll — 

v_al^2l J <J_jla^)ll qa <1,ut.il (JJjJa-a i_baiN.I j (jj_jll J ' _4laJI JlLajoiil £-a <jaaJI (jj — 

La£ <Yutil 


^ \hj\\ jLojaill (jjj 


% V^jil UJJ^ 4*«ulL 


v_4LnJI ^Lajoiil £-a <jjaJI (jjj — L-.Jajll ^Uuaiil yjj = f.Lai| yjj 

<CjU <'i4jv.ll yjj — t—llajil ^Lajoiil ^-a <i4^i| jjjj = l .llajjl ^Lajoill yjj 
<CjU <'i4rv.il yjj — v_al^JI JlLajoiil ^-a <'i4-N.ll (jjj = v_al^2l aLajoill yjj 

500 — 450 ijlp. es^ - j <sl^JI <lutil ( _ s Jc- oljli^-ail AiLoiil <i4^J| 2^. — 

.Clllc-Loi ^Jjl i^a 1 ^ 
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.(jjjj ^aJ .SjJJ i—Ig-a.jJa j 3-a'ai.a.i o-laj^iil qa A.i.u>.. 1I ^)i.l — 

. <L^ala]| Jbtj ^alijl <*-ijl 4J.li <Aara.il ^ ^iiLoll cL^jli (jjjil lJ^-" — 

:Calculation (-ilutaJI Aijjia .4.3.4 
<GiaJ| £jj _ jLjJI ^-a AiiaJI <jjj = cUJ 

jLjll jjj 


100x 




c_al^J! jIauJI t j j 9 

% Jlajit - 100 = % OM 

. ClljijVI (_s^ C- 4-ajuJi j <jjjJa».5' a-lLail Qjij^il t—lxuiaj = C/N _51 <JjoiA ■ .A . \ 

:References £-*>*51 .5.3.4 

DIN EN 13039 U^IjaII 

: Determination of Nitrogen cjjjVI jjjSj .5 
: Determination of Total Nitrogen cjjjVI jjjSj .1.5 
.^j^aa.5) jLuaJI ciiLnc. ^ ,^-iSiil :Scope t j 4_Ail| .1.1.5 

j ^liij^NI ^Jl cjjjVI JlScil 2^?- Ji>=4i Principle ^1*21 S-IaaII .2.1.5 

cjjjVI jj 4&5 4ii*il ^^: . i :Procedure JajlSI 4ij ,Ja .3.1.5 
. f. t—ijiii ^ Da ^ 0.5 (jj — 

t- anS.ll Clu_jlSll ^jC-a-a-a. J^s 10) UlLoi ^jjCa^-ail ^jJ-ag.51 qa J^s 10 <Cli*J 1 ( _gic- £jCa — 

-1li .ic- E ijx i^ja ^ 1 “t - 
. ^jCog.il l_ljjjl ^3 c^AjjauluJl ^ja ^1 ^.jCa — 

<^aj.l ^ic. 4 x.Loi o-IaS ^ 150 ojl_j^. ojl_j^. 4-=aj.l <_ s 3c- j aJI -‘ 3 3-55 <_ s -ic. ( - r .i_jAiVI £j-ia ~ 

.dilc-Loi ciDila oJual 420 ojlj^. 

. ^jlaiail e-Lail qa (JJs i_LCal ^aJ liljjl — 

.JaIaSS jl^ia. Clll.ija.5l ijii — 

5 Jia-ail jl^ra. ^gic. l^jljjj j 250 tjjjjC t _g-5j IaaS bUj Jii (j^Al — 

^3^1 JLa-a5l Jl^a. ,^-lc. a^l^iil JU. :Calculation i-iLutaJI 4lijia .4.1.5 

t JjW a 55 x (j a 

100 x ---;- = % N 

1000 x 1000 x 5jj*il Ojj 

:Reference .5.1.5 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization. New Delhi. India. 
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:Determination of inorganic Nitrogen (NH4-NO3 ) jjJSj .2.5 

:Determination of Nitrate-Nitrogen cjjjVI jjjSj .1.2.5 

:Procedure J*ad1 .1.1.2.5 


. j jaLal l s-Lollj ^aLaJ l j (J^s 250 (_ gjLj*-® ^ Ajjjdl (j-a ^ 1 (jj _ 

^»105 qji i 0.6068 (—jil (JjW.aH — 

‘20 ‘10 CllLljailjill <la ‘j!ll^^-a 100 ( _gic- (Jj-ca^iS Ajljui (_gjLut-a (jjjj.3 <^3 

Jl^-all (_s^ c - iylj LS^" si)ljjailja]l J ^j^'dA'u.a.aH IjSl . ^ylj a 50 ‘40 ‘30 

.ajj-a^isll AAyla ^A j 540 (_)_jla LS^" 

:Calculation (-jlutaJl 4JajjL .2.1.2.5 
x (j^/ja) jtfp' i> JA>^' 

4.4 x----= js/j. N0 3 


Aii*JI 


(JJJ 


:Reference £a>a1 1 .3.1.2.5 

Navone, R. 1964. Proposed method for nitrate in potable water. J. American Water Works 
Ass. 56: 781-783. 

:Determination of Ammoniacal Nitrogen ^Ldj-aVI cjjjVl jjJSj .2.2.5 

:Procedure <>*11 .1.2.2.5 

. jiaLall c-Lallj <>51 j <> 250 (_£jL}*-a <J$J_p ^ >1*31 <_> ^ 1 <jj — 

( a 105 ( _ s ic- ^Jjjj-aV 1 JlJjjlS ^ja ^ 3.819 p-lill — 

‘60 ‘30 ClllijoiLill 4la Jjja^ ‘Jjil/ji-a 1000 LS^" <_gj>-a lSJJ^ 

.j^/^a 150 ‘120 ‘90 

660 <_]jla (_s^ c - ( _ s ic- sllljjailjlll j Ij3l — 


. d]f>Lijai Aiyla ^A j . j!lajjlj 


:Calculation 4JajjL .2.2.2.5 


JSH JjLa*]! ^ x (>:» jljaJI (> jjSjjl) 


1.2 x 

Ajj*JI £jj 

— 60 AakJ.21 'J-. ■ .1 J "*J jx L ^ >l^a. <1 


tVfr 1 


nh 4 


j 3a. A11a* ^ (JLa. - A laaPl ^ 

>c. jl jK.21 s> >c. I> U]^. ^3 j •. 70 

‘ ^4 ^ KSI ^>a A_a-inll ^>laj j jjp^a.21 

iljjjVI - (jiiSI CjjJVI = (jy±xl\ ^jJVI 


:Reference ^>*^1 .3.2.2.5 

Searle, P.L. 1984. The Berthelot or indophenols reaction and its use in the analytical 
chemistry of nitrogen. Analyst 109: 549-568. 
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: Determination of Micronuterient elements JjKj .6 

J Clui_£Wj£ J (i_jjjj) Clllitfi ^ jjJSSj :Scope 1-fiAgJl J AjULll .1.6 

. ^ jjjj — l —LSj) aJLajoj'il 

j dijjjM ^_p-axs>. 4 _pLaj_ 2 l dilljjtJl ^jJaA : Principle ^1*11 (JaaII .2.6 

,4JjLoi Jl <jLa» 1I Aj^LajoJI 4m.ll Jj^jj f 200 4j2kjdj J (jjj^^ 4 ^ 
j %65 HNO 3 jSj^ll CjjjjM : Reagents ^-02sUl Jl>ail j Jjlla-all .3.6 

.%70 HC10 4 4uAsj^' 

Apparatus j Sj^VI .4.6 

.4\^alill Axj fij 4*jjI jljjA — 

. (Ja 100 4*j-u i_Lulj| j ^jJaA jlg-i. — 

:Procedure J^xll 4iijia -5.6 

200 1^1 di jj)! I c> lU 600 2 jkL j^jaII CjjjjM (_>aA^. j>* 0 J>« >aa. - 

.1.11^. Ja.l-?J j liLj^jlSjjjll ^jS?Ar\ ^ja 

.^jJ-ag..H (_^3 £jJa jj j -> 70 — 65 Sjja. ^-r^P LS^" J Aj^Lojuall 4li.ut.il qa £-0.5 (jj — 

iilj-4 J ^j-]ag.l' Jjlis-a jjs (_)a 5 <—ijJal — 

t- -L-aj oAaI j -> 70 ^l 'jjaJI 4akjd £SjJ J ( aJ -‘ a 6 -^ jlg^. LS^" *■. 1 ijl^V' ^Jjll L£^ ~ 

. 4£.Loi 2 oAaI 200 ojjaJI 

■llllj L_l_jjjjM t jsZk'iA f.La Ja 40 — 30 ^Ija. ^l < iiial j -j)JJ (Jjla-all liljjl — 

. L_Lulljil ^..AAak 4-1 j2j 

QA J 4-<sjL*JI yya-ll (_J-aSI J LiaS jlii Ja 100 4*aj (_gjljXA jjjd ^1 JjUxll — 

j-lia. (JiaLkl 

. (JjjLaillS 4jj jUI 4jjail_iiil jjila-ail ~ 

.(_gj21l i _ya\.j^ri\A^ I (_ s ^ c - dlLluiLllSI j 1^)51 — 

j4^JI L-ia-j cl]4 d^Jl x-a j i.- <\^ji'\ Sic. SjciS ^1J S~‘j^ cLj>i + dj 3 ji I (jj 

.(CjjjUaill j L_Sja£ll ^da^Luilj Cjlllxll l^laLdal djc. 

:Calculation t-jLitaJl 5lijia .6.6 

: A..\A3t.H 4-jjqull L_jLaiaJ J jfil/£-A J jlg.ak.llj (j^Lall jJjJXaSil ^Ic. 0jllljll jg.Ja'.l 


100 x 


AjjjuX A3.„V \ jjj\-y^ ^-^•y X _jlg •> II (j-a 

1000 xlOOOx 


AjjsJ! ^ j^a jail 4_u-ujll 
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:References £^1^ .7.6 

_ Isaac, R.A. and J.D. Kerber. 1971. Atomic absorption and flame photometery: 
Techniques and uses in soil, plant and water analysis, pp. 17-37. In: Instrumental methods 
for analysis of soils and plant tissue (Ed. Walsh, L.M.), Soil. Sci. Soc. of Amer., Madison, 
WI. pp. 17-37. 

_ Rashid, A. 1986. Mapping Zinc fertility of soil using indicator plant and soil analysis. Ph. 
D. Dessrtation. University of Hawaii, HI, USA. 


Determination of Total Nitrogen and Total j jjjSj .7 

: Potassium 


j ciiljjc. ^ j jjijaijAll :Scope j AjULII *1.7 

. Cl )j Cluj^-La 

j dijjVI Ja.iA ^ UcLmaill diliudl ^Principle ^1*11 .2*7 

^Ic. Ijii 4 JjLoi AjL^ail 4_pLaj_dl 4 _u»JI J^ 200 j 

. ^JJjoltj jaII <Ajuu31j qjfrlll jl^a. J JjAju) jiii -=Ujau3lj I 


:Reference £-*>^1 . 3.7 

Tendon, H.L.S. 2005. Methods of analysis of soils, plants, waters and fertili z ers. Fertilization 
development and consultation organization, New Delhi. India. 
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AjjLuuI AinAa JjI 1 JJLi-a jAuaao] U- 4 Aaj!>UI CjLaM 


H 


J- 0.28 

lU 0.56 

lU 1.4 

J- 0.82 

lU 1.64 

lU 4.1 

£0.4 

£ 0.8 

&2 

£0.56 

£ 1.12 

£ 2.8 

£0.49 

£0.98 

£2.45 

£1.7 

£3.4 

£8.5 


lU 8.2 


lU 5.6 
lU 16.4 
&8 

£ 11.2 

£9.81 


0.5 

1 

LA\ 


lU 14 

lU 28 

49.04 

98.08 

lU 41 

lU 82 

36.46 

36.46 

£20 

£40 

40 

40 

£28.06 

£56.11 

56.11 

56.11 

£24.52 

£49.04 

49.04 

294.22 

£84.95 

£169.89 

169.89 

169.89 


SjUI! 

4-uLul£]1 

h 2 so 4 


1.19 

NaOH 

KOH 


AgNQ 3 


AjUoiLa <_luu ljIj jj! 1 jausajI (jiaaj Aaj^LIl v1iL.aU' 

(iW"- jU 1/J-) 


%1 

%2 

%5 

%10 

%20 

%25 

iatSslI 

SjUII 

AjjUuISI 

22.6 

45.5 

115.4 

236.4 

496.8 

634.8 

1.19 

HC1 

5.6 

11.5 

29.3 

60.6 

129.9 

167.7 

1.84 

H 2 S0 4 

10.8 

22 

56 

115 

243.6 

313 

1.4 

HNO 3 

9.5 

19.2 

48.2 

97.1 

196.7 

247.8 

1.05 

CH,COOH 

43.7 

87.2 

215.4 

422 

814 

1000 

0.91 

NH 4 OH 


j^alkll fjtaxA (JjjM 







j 

78.96 

Se 

58.94 

Co 

14.000 

N 

32.006 

S 

28.09 

Si 

26.98 

A1 

107.880 

Ag 

24.32 

Mg 

137.36 

Ba 

12.011 

C 

54.94 

Mn 

10.32 

B 

35.975 

P 

63.54 

Cu 

50.95 

V 

19.00 

F 

74.91 

As 

1.0080 

H 

35.457 

Cl 

95.95 

Mo 

55.85 

Fe 

52.01 

Cr 

22.991 

Na 

126.91 

I 

65.38 

Zn 

118.70 

Sn 

39.100 

K 



200.61 

Hg 

40.08 

Ca 



207.21 

Pb 

16.000 

O 







GROUP 
1 1A 


1 1.0079 

H 

HYDROGEN 


3 6 941 

Li 

LITHIUM 


II 22.991 

Na 


19 39.098 

K 

POTASSIUM 




4 9.0122 

Be 

“a 


12 24.305 

Mg 


20 40.078 

Ca 


RELATIVE ATOMIC MASS (1) 

L* Metal |_ Semimetal L Nonmetal 


GROUP IUPAC GROUP CAS 

|a Alkali metal 

L Chalcogens element 



Alkaline earth metal 

L, Halogens element 


ATOMIC NUMBER 5 10.811 

L. Transition metals 

la Noble gas 


SYMBOL [■ B 

Lanthanide 

STANDARD STATE (25 *C; 101 kPa) 

BORON | 

Actinide 

Ne - gas Fe - solid 


Hg - liquid - synthetic 


13 1I1A 14 1VA 15 VA 16 VIA 17 VIIA 


5 10.811 

B 

BORON 


6 VOB 7 V5IB 8 


21 44.956 

Sc 

SCANDIUM 


22 47.867 23 50.942 24 51.996 25 54.938 26 55.845 27 58.933 28 58.693 29 63 546 30 65. 


Ti 

TITANIUM 


V 

VANADIUM 


Cr 


Mn 

CHROMIUM iMANGANESEl IRON 


Fe 


Co 


Ni 

NICKEL 


Cu 


Zn 

ZINC 


13 26.982 

Al 


31 69.723 

Ga 


6 12.011 

c 

CARBON 


14 28.086 

Si 

SILICON 


32 72 64 

Ge 

GERMANIUM 


7 14.007 

N 

NITROGEN 


15 30.974 

P 


33 74.922 

As 


8 15.9S 

O 

OXYGEN 


9 18.99E 

F 

FLUORINE 


16 32.065 | 

S 


17 35.453 

Cl 


SULPHUR 1 CHLORINE 


34 78.91 

Se 


| 35 79.904 

Br 

BROMINE 


2 4.0026 

He 


10 20.180 

Ne 

NEON 


18 39.948 

Ar 

ARGON 


36 83.798 

Kr 

KRYPTON 


37 85.468 

Rb 

RUBIDIUM 


38 87.62 

Sr 

STRONTIUM 


39 88.906 

Y 

YTTRIUM 


40 91.224 

Zr 

ZIRCONIUM 


41 92.906 

Nb 


42 959 

Mo 

NIOBIUM JmOLYBD€NUM|T 


43 (98) 

Ts 

TECHNETIUM! I 


44 101.07 

Ru 


45 102.91 

Rh 

RHODIUM 


46 106.42 

Pd 

PALLADIUM 


47 107.87 

Ag 


48 112.41 

Cd 


49 114.82 

In 

INDIUM 


50 118.71 

Sn 


51 12176 

Sb 


52 12760 | 

Te 

TELLURIUM I 


53 126.90 

I 


54 131.29 

Xe 


55 132.91 

Cs 


56 137.33 

Ba 

BARIUM 


57-71 

La-Lu 

Lanthanide 


72 178.49 

Hf 

HAFNIUM 


73 180.95 

Ta 

TANTALUM 


74 183.84 

W 

TUNGSTEN 


75 186.21 

Re 

RHENIUM 


76 190.23 

Os 

OSMIUM 


77 192.22 

Ir 


78 195.08 

Pt 

PLATINUM 


79 196.97 

Au 

GOLD 


Hg 


81 204.38 

Tl 

THALLIUM 


82 207.2 

Pb 

LEAD 


83 208.98 

Bi 


84 (209) 

Po 

POLONIUM 


85 (210) 

At 


86 (222) 

Rn 

RADON 


87 (223) 

Fr 


88 (226) 

Ra 


89-103 

Ac-Lr 

Actinide 


104 (267) 


105 (268) 


106 (271) 


107 (272) 


108 (277) 


109 (276) 

Ml 

MEITNERIUMjTMRt 


110 (281) 


111 (280) 


112 (285) 

Cm 


113 (...) 

KJmtt 


114 (287) 


UNUNPENTIUM 


116 (291) 

ILv 

LIVER MORIUM 


118 (...) 


UNUNSEPTIUM 


UNUNOCTIUM 


LANTHANIDE 


[S7 138.91 

58 140.12 

59 140.91 

60 144.24 

61 (145) 

62 150.36 

63 151.96 

64 157.25 

65 158.93 

66 162.50 

67 164.93 

68 167.26 

69 168.93 

70 173.05 

71 174.97 

La 

Ce 

Pr 

Nd 

Pm 

Sm 

Eu 

Gd 

Tb 

Dy 

Ho 

Er 

Tm 

Yb 

Lu 

LANTHANUM 

CERIUM 

PRASEODYMIUM 

NEODYMIUM 

PROMETHIUM 

SAMARIUM 

EUROPIUM 

GADOLINIUM 

TERBIUM 

DYSPROSIUM 

HOLMIUM 

ERBIUM 

THULIUM 

YTTERBIUM 

LUTETIUM 

ACTINIDE 

[ 89 (227) 

90 232.04 

91 231.04 

92 238.03 

93 (237) 

94 (244) 

95 (243) 

96 (247) 

97 (247) 

98 (251) 

99 (252) 

100 (257) 

101 (258) 

102 (259) 

103 (262) 

Ac 

Th 

Pa 

U 

Np 

Pm 

Ami 

Cum 

IBIk 

ctr 

Es 

Fm 

Mi 

N® 

ILir 

[ ACTINIUM 

THORIUM 

PROTACTINIUM 

URANIUM 

NEPTUNIUM 

PLUTONIUM 

AMERICIUM 

CURIUM 

BERKELIUM 

CALIFORNIUM 

EINSTEINIUM 

FERMIUM 

MENDELEVIUM 

NOBELIUM 

LAWRENCIUM 


% CjUijjtaJI (jiaxij laliall 4x11 j^aUx l l 


SO4 

MgO 

CaO 

k 2 o 

P2O5 

N 

AiLaJI ajLal) 

SL&AJil] 

LISJI (jk 

0.04 

0.13 

0.35 

0.1 

0.17 

0.29 

16 

jlliYI UL 

0.06 

0.12 

0.15 

0.35 

0.35 

0.44 

24 

LUu 

0.14 

0.15 

0.46 

0.15 

0.31 

0.55 

35 

jaUfrSn Llsj 

iyiudi \j\ia\ 

0.13 

0.04 

0.01 

0.45 

0.01 

0.58 

6 

jISjV) LISj 

0.06 

0.24 

0.45 

1.5 

0.01 

1.55 

10 

LLL 

0.3 

0.34 

0.16 

2.26 

0.01 

1.95 

13 



% jjalali LlSall ^2 4_ul4xll j^aUxll j * 


so 4 

MgO 

CaO 

k 2 o 

P2O5 

N 

*U1I 


0.4 

0.7 

2.4 

1.1 

1.8 

2.2 

56 


0.3 

0.3 

1.7 

0.5 

1.5 

0.8 

60 

Jaj 

0.1 

0.3 

0.6 

0.9 

0.5 

0.6 

80 

Jj' 
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LUI5A ‘usuaji aJL4J) yit /o lji&jjjaii jj^axj ^ <ujijsji j^auxjt (j^aj 
AJbjJl a J tall CjLuj^ j jUaail 


go 

CaO 

k 2 o 

P 2 O 5 

N 


all 

.15 

0.07 

0.5 

0.85 

2.5 



1.1 

0.28 

0.9 

0.2 

0.5 

osai 

7LA9J) 

.16 

0.1 

0.55 

0.85 

2.1 


_ s» ti 

.09 

0.33 

1 

0.2 

0.5 

oiil! 

JJ3U-UJ) 

).2 

0.03 

0.37 

0.57 

1.8 


Sjj» 

.13 

0.09 

1.25 

1 

4.5 


fVjUl 

.29 

0.24 

1.72 

1.38 

3.68 


f LSjjaalill 

.25 

0.17 

1.26 

1.04 

5.8 



.51 

0.2 

0.96 

1.39 

2.61 


^jjiAiuuI jLiC- 



1.25 

1.1 

3 





0.91 

0.06 

0.34 

C&1\ 

(jiaAJ) 

.06 

0.03 

0.6 

0.14 

0.32 


UaUaaJI 

.05 

0.06 

0.25 

0.08 

0.24 

jM 


.04 

0.04 

0.42 

0.07 

0.19 

jM 


.03 

0.07 

0.35 

0.1 

0.33 


‘ i jiLtll 

.05 

0.07 

0.4 

0.11 

0.18 

jM 


.06 

0.04 

0.32 

0.07 

0.26 

jUjII 

»Ul aU'I 


SjALall jl^uiVl j jLuaaJI Jjljji k jk. Aojlixll j^aUxI l JlaVl ^joa^ail 



Mn | 

Mo | 

Zn | 

Fe | 

Cu 

B | 

Mg 

Ca 

K | 

P 1 

N 


SjIaII i£/A_a 

AiLxJI SjLaII % 

all 

120-40 

3-2 

80-40 

150-120 

10-8 

60-30 

0.45-0.35 

4-2.5 

4.2-3.3 

0.78-0.7 

4.9-4.5 

j LiJI 

120-100 

0.5-0.3 

100-41 

300-150 

15-12 

90-31 

0.9-0.6 

2.5-0.6 

3.5-1.7 

0.35-0.28 

3.4-3 

ojj-Aiail 

- 

- 

- 

- 

- 

- 

0.58-0.34 

3.3-2.4 

3.5-2.2 

0.4-0.26 

3.2-2.8 


360-90 

2-0.2 

- 

- 

- 

600-300 

- 

3.5-2.5 

4.5-4 

0.4 

4.3-4 


- 

- 

- 

- 

- 

- 

0.38-0.18 

1.7-0.9 

3.4-22 

0.4-0.26 

3.8-3 

J. --■41 

- 

- 

- 

- 

- 

- 

- 

- 

1.8-1.5 

0.21 

2.3-2 


- 

- 

- 

- 

- 

- 

- 

- 

2.1—1.7 

0.19 

2.2 

JA1A JJt 

200-20 

>0.16 

80-15 

150-50 

20-5 

50-25 

0.35-0.2 

1.5-0.8 

1.6-1.3 

0.22-0.18 

2.2-2 

^a!Lall 

- 

- 

- 

- 

- 

- 

0.5-0.3 

1.3-1.1 

to 

bo 

4^ 

0.3-0.2 

2.6-1.9 


90-20 

- 

- 

200-61 

9-7 

54-38 

0.75-0.35 

3.5-2.2 

2.6-1.7 

0.37-0.22 

2.9-1.8 


- 

- 

- 

- 

- 

- 

0.6-0.4 

2.4-0.9 

1.9-1.4 

0.35-0.2 

2.5-2 

jjSlI 

160-20 

- 

45-18 

230-100 

16-3 

50-15 

0.7-0.43 

2.7-1.8 

3-2.1 

0.28-0.16 

3.5-3 

jb-41 

- 

- 

- 

- 

- 

- 

0.3-0.16 

2.5-1.8 

3-2 

0.5-0.35 

3-2.2 

jyill 


ffl 









Jll\ j <Uj ^la1\ j^aUx i l jj £jj 



jlilj J <LujjAa^ I—LuiA LJJjjl ^JjVl 





ljum*. jluaaJl fjk j j£jj 


European Commission (Food Science and Techniques 1997) 


Nitrate (N0 3 ) 
mg/kg 

jLiaaJI 

Nitrate (N0 3 ‘) 
mg/kg 

jLiaaJ! 

460-215 


13 


271-115 

J 

450 -195 


3700 - 870 



2588 -1560 


3741 

jdak i 

2076 


715-37 


9 

f LjaIa 

1600 -150 

jdaii 

ti^ala 

530-93 


410 


242 - 23 

J ^ 

200 - 35 

UaUaj 

2870-970 


78-10 

Jala 

53-4 


57-15 

fVJb 

3383 - 390 


210-80 

J-aj 

1510 -1100 

Jai 

4674 - 907 


70 


600-810 


570 - 240 



Data derived from Anon (1993); Ansorena & Merino (1992); Bonell (1995); Burt (1993; 1994); Conseil 
Superieur d'Hygiene Publique de France, (1992); Cornee et al. (1992); Dejonckheere et al. (1994); 
International Consumer Research and Testing (1993); Mortensen & Larsen (1989); National Food Agency of 
Denmark (1990); U.K. Ministry’ of Agriculture, Fisheries and Food (1992); Weigert et al. (1991) 
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